Chapter 4
PUMP DRAINAGE
IMPROVEMENT



The Detailed Design Study on HCMC Water Environment Improvement Project Final Report

J'EI}_\ @ Main : Volume 1

4.1

4.1.1

4.1.2

CHAPTER 4 PUMP DRAINAGE IMPROVEMENT
Present Condition of Pump Drainage Area
Thanh Da Area

Thanh Da drainage area of about 49.5 ha is triangular in shape surrounded by Thanh Da
River to the west and Saigon River to the north and south as shown in Fig. 4.1. The area
belongs to Ward 27 of Binh Thanh District. Almost 90% of the area has been developed
before 1975 as a residential area consisting of many high storied apartments and some
independent houses. Remaining 10% of the area is low-lying and still undeveloped,
however, is expected to develop as a residential area in near future, according to the Binh
Thanh District. The present population of 17,700 is projected at 20,900 in the target year
0f2020.

Systematic drainage pipe network system in Thanh Da area had been constructed before
1975 as sown in Fig. 4.1. The northern part of 20.0 ha from Xo Viet Nghe Tinh Road, of
which average ground elevation is about EL.+1.30 m, drains directly into Saigon River
through four (4) trunk sewers and has no inundation problem. However, the southern area
from this road, in which four (4) main sewers of @800 to 81000 mm were constructed, has
been flooded at least ten times at the high tide season from September to January every
year, due to low ground elevation of EL.+0.90 to EL.+1.20m. Inundation area, depth and
duration are surveyed at about 13 ha, 30 to 50 cm and four (4) hours respectively. In the
past, one small pumping station had been constructed and operated, however, it was
damaged and broken, due to budgetary problem for the sufficient operation and
maintenance work. The Petro Viet Nam property situated at southwest part of the area is
protected from the external and internal flood by own dike and pump drainage system.
According to Binh Thanh District, the undeveloped low-lying area along Thanh Da River
is planned to fill up and the gravity discharge system will be applied. Therefore, the
southern low-lying are of 15.4 ha is proposed to apply pump drainage system to solve the
inundation problems taking into consideration of difficulty of filling up to EL.+2.0 m.

According to the field reconnaissance, many sewers are blocked by garbage, solid
disposal and debris, which is one of causes for inundation. Cleaning of the sewer pipes
shall be done immediately. Moreover, many houses have been extended over some sewer
lines, resulting in difficulty of sufficient operation and maintenance work. Strict land use
management including relocation by Binh Thanh District is necessary.

Ben Me Coc (1)
Ben Me Coc (1) drainage area of 70.9 ha belongs to Ward 15 of District 8 located at

southwest of the city. The area is rectangular in shape surrounded by Tau Hu, Lo Gom,
Ngang No.2/No.3 and Doi canals and is divided into eastern and western parts by the
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pond as shown in Fig. 4.1. The eastern part of the area (32.6 ha) has been fully developed
as warchouse and residential areas without a satisfactory urban development plan and
management. Most of the inner city roads are very narrow and secondary and tertiary
sewers (9400 - 600) have been barely constructed under the narrow streets. On the other
hand, the western part of the area is not fully developed yet. Many warehouses and
residential houses have been constructed along Lo Gom and Doi canals respectively.
Inland areas are used as agricultural land and fishponds. District 8 has plan to develop
residential area including some green and open spaces, but no definitive implementation
schedule is available yet.

Ben Me Coc (1) area is topographically low with ground level ranging from about
EL.+0.9 to EL.+1.3 m. During high tide season from September to January, almost all
area has inundated at least ten (10) times per year. No sufficient dike around the area and
no water gate at the sewer outlets make inundation more serious. Inundation depth and
duration have surveyed at 30 to 50 cm and 4 to 6 hours respectively.

Ben Me Coc (2)

Ben Me Coc (2) drainage area of 46.0 ha is a part of Ward 15 in District 8. As shown in
Fig. 4.1, the area is surrounded by Lo Gom, Doi and Ngang No.3 canals, the same as Ben
Me Coc (1) area. Even though the area is not so far from Cho Long commercial center
and has a potential to develop as a residential area, it is still not fully developed due to
insufficient infrastructure services, especially transportation, water supply and drainage
system. Almost all houses have been constructed along the ring road but a residential
development has recently been progressing towards inland low-lying area by filling up.

Ground elevation of the area is low ranging from EL.+0.9 to EL.+1.3 m. Flood condition
of the area is almost the same as that of the western parts of Ben Me Coc (1) area, which
has been mentioned before.

Planning Concept and Design Criteria

Target Year

Target completion year of pump drainage improvement project is set at 2010, the same as
canal improvement project. However, all facilities are to be designed to meet the city
development plan in 2020.

Design Scale

The design scale for pump equipment and drainage pipe is applied at 5-year and 2-year
frequency flood respectively as decided in the Master Plan.
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(3) Design Rainfall
(a) For pumping station

Six (6) hours consecutive rainfall with 5-year frequency (R1=70.92 mm, R2=34.04

mm, R3=6.13 mm, R4=1.25 mm, R5=0.79 mm, R6=0.34 mm, Total R=113.47 mm)
is applied.

(b) Drainage Pipe

The following rainfall intensity and duration formula with 2-year return period is
applied.

I=13,567/(t""® + 89): t< 3 hours

Where, I: point rainfall intensity (mm/hr)
t: duration (minutes)

(4) Design Water Level

Based on the hydraulic analysis in the Master Plan Study, design external water levels at
Thanh Da and Ben Me Coc areas are employed as follows:

Location High Water Level Mean Water Level =~ Low Water Level
(DHWL) (DMWL) (DLWL)
Thanh Da +1.32m +0.23 m 2.11m
BenMe Coc (1) & (2) +1.50m +0.27 m -2.12m

(5) Other Criteria

Other criteria, such as drainage criteria, specific requirement of pump and retarding pond,
are the same as that of Master Plan. These are as follows:

Internal inundation for short duration with very low flood loss shall be allowable for
some low lying areas, considering that the project cost will be more reasonable.
Duration of pump drainage for design rainfall is proposed to be within 12 hours.

Specific pump capacity and storage requirement by retarding pond and temporary
inundation area are employed at 2.01 m*/sec/km® and 69,000 m*/km” respectively.
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Proposed Definitive Plan
Dike Construction

During the high tide season from September to January, Thanh Da, Ben Me Coc (1) and
(2) areas have affected about 10 times a year by the external flood from Saigon River, Tau
Hu, Lo Gom and Doi canals, due to lower existing bank elevation than DHWL of these
canals. Accordingly, a polder dike system is proposed to apply for these areas as the most
suitable and economical external flood mitigation measure.

Thanh Da Area

HCMC has constructed dike along Saigon River to protect the proposed pump drainage
area of 15.4 ha in Thanh Da from external flood of Saigon River. However, intermediate
section of about 75 m has never been provided with any dike, due to difficulty in
construction by presence of some illegal houses. New dike construction is proposed for
75m as shown in Fig. 4.2(1/3). The proposed dike, of which top elevation is EL.+2.00 m,
is of the same type as that of the existing one, which uses the concrete piles with 300 x
300 mm in section and 12 m in length connected rigidly by reinforced concrete coupling
with 400 x 450 mm in section. Bank slope is protected from erosion by red soil mat of 20
cm thick, leveling concrete of 10 cm thick and reinforced concrete with 20 cm thick. Foot
of the dike is protected by rip rap of 50 cm thick from scoring by flood water. In the
Feasibility Study, dike construction of Thanh Da has been proposed to construct in Phase
1 (2000 — 2005).

Ben Me Coc (1) and (2)

At present, the existing ring roads in Ben Me Coc (1) and (2) have two functions,
transportation and dike to protect from external flood of Doi, Tau Hu and Lo Gom canals.
However, supplemental leveling survey indicates that top elevation of the existing ring
roads is 30 to 90 cm lower than the proposed dike of EL.+2.00 m. This is one main reason
for the serious external floods from the surrounding canals in high tide season from
September to January in every year. New dikes along Tau Hu, Lo Gom and Ngang No.2
and 3 are proposed to construct simultaneously with the canal improvement work as
shown in Fig. 3.9(1/4). However, for the time being, temporary dikes as shown in Figs.
4.2(2/3) and (3/3) are proposed to construct along river side of the ring roads taking into
the following considerations:

- In the previous Feasibility Study, canal improvements of Tau Hu (Upstream) and
Ngang No.1 to No.3 are proposed to implement in Phase 2 (2006 to 2010).

- Doi canal improvement is excluded in the priority project.

The proposed dike with a top width of 2.0 m is protected by reinforced concrete retaining
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wall to the ring road side and stone masonry with a slope of 1:1.5 to the canal side as
shown in Figs. 4.2(2/3) and (3/3). Length of temporary dike is about 3.95 km in Ben Me
Coc (1) and 3.33 km in Ben Me Coc (2). Height of the proposed temporary dikes in Ben
Me Coc (1) and (2) vary from 0.3 to 0.8 m and from 0.5 to 0.9 m respectively.

Sewer Line Construction

In order to complete the successful drainage pipe network in Thanh Da area, construction
of some new sewers to be connected between the existing sewers and pumping station are
proposed. In Ben Me Coc (1) and (2) areas, new sewer lines are proposed to construct
under the ring road, in order to mitigate flood damages occurring along the ring road and
to integrate the existing small outlets of secondary drains. These proposed sewers have
been designed to convey a 2-year flood runoff calculated by Rational Method. Finally,
the proposed sewer network systems in combination with pumps and retarding ponds
have been evaluated against 5-year frequency flood using hydrodynamic simulation
model of MOUSE, which will be mentioned later. Details of the proposed sewers and
hydrological calculations for the three (3) pump drainage areas are shown in Tables 4.1
and 4.2.

The proposed sewers by each pump drainage area are summarized below:

Area Sewer Size (mm) Sewer Length (m)
Thanh Da 800 to 81200 680
Ben Me Coc (1) (East) 2900 to 91500 2,450
Ben Me Coc (1) (West) 2900 to g1800 2,170
Ben Me Coc (2) 2600 to 82000 4,190

The sewer line network for Ben Me Coc (1) and (2) areas remain the same as those of the
Feasibility Study. However, for Thanh Da pump drainage system, location of pumping
station and sewer line layout to pump pit is revised. Figs. 4.3(1/3) to (3/3) show the
sub-catchments for run-off calculations and proposed sewers for the three (3) pump
drainage systems respectively. Samples of plan and longitudinal profile for the proposed
sewers are shown in Fig. 4.4.

Construction of Pumping Station with Retarding Pond
Design Condition and Criteria
(a) Proposed Pump Drainage System

The proposed pump drainage areas of Thanh Da, Ben Me Coc (1) and (2) are
divided into sub-drainage areas based on the following considerations:
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- Topography:

- Urbanization:

- Pond:

- Land acquisition:

- Phasing:

All areas are low and flat. Ben Me Coc (1) and (2) areas are
very long and narrow in shapes, however, Thanh Da is not so
slender in shape.

Thanh Da and the eastern part of Ben Me Coc (1) areas are
fully urbanized, however, other areas are not fully developed
and have agricultural land or green open space in inland
area.

Thanh Da and Ben Me Coc (1) areas have suitable pond
located at almost centers of the areas to utilize as retarding
ponds, however, no pond is found in Ben Me Coc (2) area.
Thanh Da and Ben Be Coc (1) areas have not so big problem
for land acquisition of pumping stations and retarding ponds,
but, for Ben Me Coc (2), it is necessary to get land for these
facilities.

Considering the flood condition and existing urbanization,
Thanh Da and Ben Me Coc (1) (East) areas are recognized to
be urgently improved.

Taking into above considerations, only Ben Me Coc (1) area consists of two (2)
pump drainage areas. The other two (2) areas are planned to be consisting of one (1)
pump drainage basin. Figs. 4.3(1/3) and (3/3) show the proposed pump drainage
systems in combination with dike and sewer network systems.

(b) Hydraulic Requirements of Pumping Station and Retarding Pond

To economize total pump drainage cost by reducing the required pump capacity, each
pumping station is proposed to provide with retarding pond. The specific requirements of
pump station and the retarding pond are proposed to be 2.1 m*/s/km” and 69,000 m*/km’

respectively.

Required pump capacity and storage volume of retarding pond are estimated as

follows:

Q=qxA

V=vxA=Vt+Vr
where, Q: required pump capacity (m’/s)
q: specific requirement of pump capacity (2.1 m*/s/km?)
v: specific requirement of storage volume (69,000 m*/km?)
A: pump drainage area (km®)
Vt: allowable temporary inundation volume including storage
volume of drainage pipe (m?)
Vr: required storage volume of retarding pond (m’)

Calculation results are shown in Table 4.3 and are summarized below:
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Name of Area Required Pump  Required Storage Capacity
Drainage Area (ha) Capacity (m’/s) of Retarding Pond (m?)
Thanh Da 15.4 0.70 4,000
Ben Me Coc (1) (East) 32.6 0.68 16,700
Ben Me Coc (1) (West) 38.3 0.80 19600
Ben Me Coc (2) 46.0 0.97 23,500

These requirements, ” in combination with the proposed sewer network, will be
finally evaluated by hydrodynamic simulation model of “MOUSE”.

(¢) Proposed Location

Taking into consideration of sufficient combination with sewer network and pump
drainage system and easiness of land acquisition, construction sites of these

pumping stations are proposed as follows:

(a) Thanh Da P.S.:
(b) Ben Me Coc (1) (East) P.S.:

(¢) Ben me Coc (1) (West) P.S.:
(d) Ben Me Coc (2) P.S.:

Squatter area (illegally occupied area)
between Thanh Da park and Saigon river
Outlet of the existing pond for Doi canal,
which is almost center of the drainage area
Same site as Ben Me Coc (1) (East) P.S.
Near the temple along Lo Gom canal, which
is almost center of the drainage area

Proposed location of each pumping station is shown in Figs. 4.3(1/3) to (3/3).

(2)  Preliminary Design of Proposed Pumping Station

(a) Major Mechanical and Electrical Equipment

Design Water Level and Pump Head

Taking into consideration of HWL of the surrounding rivers/canals and minimum
ground elevation of the residential areas, DHWL and DLWL of these pumping

stations are proposed as follows:

Name of P.S. Inner side (Land side) Outer side (River side)
DHWL (m) DLWL (m) DHWL (m) DLWL (m)
Thanh Da P.S. 0.90 -1.00 +1.32 -1.10
Ben Me Coc (1) P.S. 0.90 -1.00 +1.50 -1.10
Ben Me Coc (2) P.S. 0.90 -1.00 +1.50 -1.10

Note: 1. DHWL of inner side is planned to be the same as minimum ground
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elevation of residential area.

2. DLWL of inner side is planned to easily maintain the water level by tidal
effect of Saigon River and Doi canal.

3. DHWL and DLWL of outer side are planned to be average of maximum
monthly high water level and low water level of Saigon River and Doi
canal respectively.

So, the statistic pump head (Hs) and total pump head (Ht) are estimated as follows:

Hs = DHWL (river side) — DLWL (land side)
Ht=Hs + HI
where, HI: hydraulic losses of pump equipment, valves and sluice way (m)

HI is roughly estimated to be 0.60 m for pump facility and 0.60 m for valves and
outlet facilities. Therefore, design statistic pump head and total pump head of each
pumping station are shown below:

Name of P.S. Statistic Pump Hydraulic Loss ~ Total Pump
Head (Hs) (m) Hydraulic Loss _Head (Ht) (m)
Thanh Da P.S. 2.32 1.20 3.52
Ben Me Coc (1) P.S. 2.50 1.20 3.70
Ben Me Coc (2) P.S. 2.50 1.20 3.70

Pump Type Alternatives

The conventional pump applied for urban drainage system is generally classified
into (i) Mixed Flow Pump, (ii) Axial Flow Pump, (iii) Centrifugal Flow Pump, (iv)
Screw Pump and (v) Submersible Pump. Their applicable ranges in total pump head
and bore size are summarized below:

Pump Type Applicable Range in Available Pump
Total Pump Head (m) Diameter (mm)
Mixes Flow Pump Horizontal Less than 7 m Less than @ 2,000
Vertical Less than 9 m Less than g 4,000
Axial Flow Pump Horizontal Less than 3 m Less than o 2,000
Vertical Less than 5 m Less than @ 4,600
Centrifugal Flow Pump Horizontal Less than 10 m Less than o 1,600
Vertical Less than 10 m Less than g 2,000
Screw Pump Less than 8 m Less than o 3,500
Submersible Motor Pump Less than 20 m Less than ¢ 1,800

In consideration of the above applicable ranges, the following three alternative
pump types are considered.
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- Alternative I: Vertical Shaft Axial Flow Pump
- Alternative II: ~ Horizontal Shaft Axial Flow Pump
- Alternative [Il: ~ Submersible Motor Pump

As a result of comparative study among these alternatives shown in Table 4.4,
Alternative III, “Submersible Motor Pump” is recommended as the most applicable

and economical pump type.

Number of Pump Unit and Its Bore

Considering the most economical point of view and easiness of operation and
maintenance, the pump unit number, pump capacity and pump bore for the three (3)
pumping stations are proposed as follows:

Pumping Station Pump Capacity Number of Bore of

Total (m’/s) Unit Pump

Unit (mm)

Thanh Da P.S 0.35 0.35 2 2 400
Ben Me Coc (1) (East) P.S 0.70 0.35 2 2 400
Ben Me Coc (1) (West) P.S. 0.80 0.80 1 2 600
Ben Me Coc (2) P.S. 1.05 0.35 1 2 400
0.70 1 2 600

The above pump bore is estimated by the following formula:

D =1,000 x (0.1 ~0.08) x Q"> D: Pump bore (mm)
Q: Unit pumping capacity (m’/min./unit)

Power Source of Pump Operation

The proposed submersible pump is driven by an electric motor. Considering total
operation hour of each pumping station of about 200 hours per year, the following
two (2) alternatives of power supply are examined to minimize the project cost for
electrical works.

- Alternative .  Commercial power source (AC380V x 50Hz)
- Alternative II:  Generating unit (AC380V x 50Hz)

As a results of the comparative study shown in Table 4.5, Alternative I is
recommended, because of the following aspect;

- Initial and running cost of Alternative I is lower than that of Alternative II.
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- Connection with commercial power line is very easy.
- Alternative II may cause environmental deterioration by noise and vibration to
the surrounding residents.

The pump power source is supplied from the existing power line of Electric
Company located near the proposed sites. Since total required electricity for the
pumping stations are small, low voltage incoming power with 380V is suitable.
15KV/380V power transformer will be supplied on the electrical pole. Required
transformer capacity of each pumping station is estimated as follows:

Pumping Station Voltage Transformer Capacity
(KV) (KVA)
Thanh Da P.S. 22/0.38 150
Ben Me Coc (1) P.S. 22/0.38 200
Ben Me Coc (2) P.S. 22/0.38 200

Low voltage with 380V is supplied to low voltage distribution panel which is
installed near the pumping units. Main pumping units are operated from main pump
panel. Starting of main pumps is made by auto-transformer.

Other Major Equipment

The other major mechanical/electrical equipment to be required for the installation,
operation and maintenance works of the pumping stations are listed in Table 4.6.

Civil Works
Soil Condition

Soil investigations at the proposed pumping sites were conducted in the Feasibility
Study stage. These are summarized below:

(i) Thanh Da Pumping Station Site

According to the soil survey results at two (2) sites, the sub-soil consists of the
following layers:
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Layer Depth Thickness Materials N-Value Notation
(m) (m)
1 1.5-19.0 17.5 Very soft, high plasticity, 0-1 OH
blackish gray organic clay
2 19.0-23.0 4.0 Very loose, blackish gray 1 SC
clayey sand
3 18.5-22.0 3.5 Loose, greenish gray silty 2-4 SMSC
clay sand
4 22.0-30.0 8.0 Stiff, low plasticity, 10-25 CL

greenish gray, clay w/sand

The characteristics of the sub-soil are as follows:

*  Natural Moisture Contents (Wn): 20.0 — 88.7 %

*  Specific Gravity (Gs): 2.591 —2.693

*  Liquid Limit (Lw): 21.2-80.1 %

*  Plastic Limit (PW): 13.6 -42.2 %

*  Wet Density (rt): 1.435 - 2.066 g/cm’
*  Dry Density (rd): 0.765 — 1.721 g/lem’
*  Cohesion (C): 0.056 — 0.061 kg/cm®

(i) Ben Me Coc (1) Pumping Station Site

The sub-soil is basically the same as that of Thanh Da site except the depth of

expected bearing stratum as shown below:

Layer Depth Thickness Materials N-Value Notation
(m) (m)
1 0.0-18.0 18 Very soft, high plasticity, 0-1 OH
blackish gray organic clay
2 18.0-25.0 7.0 Soft, high plasticity, 2-3 OH
blackish gray organic clay
3 5.0-30.0 5.0 Soft, low plasticity, 2-3 CL

blackish gray sandy clay

The characteristics of the sub-soil are as follows:

*  Natural Moisture Contents (Wn): 33.8-80.7 %
*  Specific Gravity (Gs) : 2.590 - 2.635
*  Liquid Limit (Lw) : 41.7-81.4%
*  Plastic Limit (Pw) : 24.6-432 %
*  Wet Density (rt) : 1.388-1.472 g/em’
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*  Dry Density (rd)
*  Cohesion (C)

0.821 - 1.056 g/cm’
0.079 - 0.120 kg/cm®

(ii1)) Ben Me Coc (2) Pumping Station Site

Sub-soil at the proposed pumping station consist of the following layers:

Layer Depth Thickness Materials N-Value Notation
(m) (m)
1 0.0-25.0 25.0 Very soft, high plasticity, 0-3 OH
blackish gray organic clay
2 25.0-30.0 5.0 Soft, high plasticity, 3-4 OH
blackish gray organic clay
3 23.5-27.5 4.0 Soft, yellow, whitish gray 11-14 CL
clay with silt
4 22.0-23.5 1.5 Dense, light brown gray 12-13 SC
28.0-30.0 2.0 clay sand
5 24.0-30.0 6.0 Medium dense, brownish 12-16 SW - SM
gray graded sand with silt
6 27.5-29.0 1.5 Medium dense, brownish 2-3 CL
gray poorly graded sand
with silt
The characteristics of the sub-soil are as follows:
*  Natural Moisture Contents (Wn): 14.4 - 81.8 %
*  Specific Gravity (Gs) 2.597-2.676
* Liquid Limit (Lw) 26.2 -78.6 %
* Plastic Limit (Pw) 15.5-41.8%

*  Wet Density (rt)
*  Dry Density (rd)
*  Cohesion (C)

1.453 - 1.936 g/em’
0.804 - 1.608 g/cm’
0.074 kg/cm®

Some additional soil investigations are undertaking to obtain more detail soil
data and information for detailed design of the proposed facilities. These will
be reported in detailed design stage.

Layout of Pumping Station

The proposed pumping stations consist of inlet pits, pump pit, discharge basin,
sluice way and related structures. The civil works of these structures are composed
of earth works, foundation work, reinforced concrete work, masonry and others.
The general layouts of these pumping stations are shown in Figs. 4.5 to 4.7.
Considering the priority of project implementation based on the urgency of flood




The Detailed Design Study on HCMC Water Environment Improvement Project Final Report

N[N

PCHCM

@ Main : Volume 1

mitigation, these pumping stations will be constructed in the following phasing:

Phase I (2001 - 2005):  Thanh Da and Ben Me Coc (1) (East) P.S.
Phase II (2006 - 2010):  Ben Me Coc (1) (West) and Ben Me Coc (2) P.S.

Structural drawings of three pumping stations are shown in Figs. 4.8, 4.9, 4.10 and
design concept for each component of the facilities is described below:

(1)

(i)

Inlet Pit

The inlet pit drains stormwater and wastewater from the existing sewer
network into the retarding pond and/or pump pit. The pit is constructed with
reinforced concrete and designed to provide a sluice gate, which is usually
closed and opened before pump operation. Main features of the pit for each
pumping station are as follows:

Name of Pumping Inlet Pipe Number of Sluice Gate
Station Diameter Inlet Pit . )
Width Height
(mm) (nos.)
(m) (m)
Thanh Da P.S. 21,000 1 1,000 1,000
21,200 1 1,200 1,200
Ben Me Coc (1) P.S. 21,500 1 1,500 1,500
21,800 1 1,800 1,800
Ben Me Coc (2) P.S. 1,500 2 1,500 1,500
Pump Pit

The pump pit is a reinforced concrete substructure for the trash screen and
pump equipment. The pump pit is planned to have sufficient width, depth and
length not to occur hydraulic loss for pump operation. The top elevation of the
pit (pump floor) is designed to be at least 10 cm higher than that of the
surrounding area. The bottom elevation of the pump pit is designed to be
deeper more than three times of the pump bore from the pump stop level
(Lowest Low Water Level: LLWL). As the bearing capacity of sub-soil is not
enough for the spread foundation, the pump pit is supported by reinforced
concrete pile with section of 300 mm x 300 mm and length of 24.0 m. Main
features of pump pit are as follows:
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(iii)

(iv)

)

Name of Number  Width Depth  Length Floor Elevation

Pumping of Pit (m above MSL)

Station (nos.) (m) (m) (m) Top __ Bottom
Thanh Da 2 1.5 3.1-3.8 7.3 1.6 -15--25
Ben Me Coc (1) (East) 1 2.6 3.6-43 8.1 1.6 -20--27
Ben Me Coc (1) (West) 1 2.1 3.6-4.38 8.1 1.6 -2.0--32
Ben Me Coc (2) 1 3.6 3.6-4.6 8.5 1.6 -2.0--3.0

Pump House

Since all mechanical and electrical equipment are designed as outdoor type
with due consideration of economic point of view, no pump house is designed.

Discharge Basin

The discharge basin to where water is pumped out from pump pit, has a
function to convey the pumped water smoothly to sluice way as a surge tank.
The discharge basin connecting with pump pit is constructed with reinforced
concrete, of which the top elevation is designed to be the same elevation of
EL.+2.0 m as that of the proposed dike. The discharge basin has outlet with
sluice gate, which is able to change from pump discharge to gravity discharge
by opening the sluice gate. In Thanh Da pumping station, the discharge basin
connects two sewer lines to drain wastewater from the service area into
Saigon River. The discharge basin is also supported by reinforced concrete
piles of 300 mmx 300 mm in section and 24.0 m in length.

Sluice Way

The sluice way has a function to convey the pumped water to Saigon river,
Doi and Lo Gom canals from the discharge basin. The sluice way having a
gate leaf at its outlet is planned to be of reinforced concrete box culvert
running through the flood dike. The maximum velocity in culvert is set at
about 2.0 m/s. The box culvert is supported by wooden piles of 200 mm in
diameter and 6 m in length. The dimensions of the designed sluice way are
summarized below:

Name of Design Cross Section Length
Pumping Discharge Width ~ Height No. of
Station (m’/s) (m) (m)  Section (m)
Thanh Da P.S. 4.1 1.4 1.4 1 36.8
Ben Me Coc (1) P.S. 8.0 2.0 2.0 1 31.3
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Ben Me Coc (2) P.S. 5.4 1.8 1.8 1 24.0
Note: The size of sluice gate to be installed is the same as the proposed
cross section of box culvert.

(vi) Operation and Maintenance Office

An O/M office including store room is proposed to provide with each
pumping station. The office is one story building constructed with a
reinforced concrete framework and brick wall. Main features of O/M office
are mentioned below:

Pumping No. of staff Width Length Height Area

Station (person) (m) (m) (m) (m?)
Thanh Da P.S. 4 4.0 10.0 3.5 40.0
Ben Me Coc (1) P.S. 8 5.0 16.0 3.5 80.0
Ben Me Coc (2) P.S. 4 4.0 10.0 3.5 40.0

Typical design of operation and maintenance office is shown in Fig. 4.11.
Preliminary Design of Retarding Pond

Each pumping station is proposed to provide with retarding pond at inlet side to reduce
the required pump capacity and to economize total pump drainage cost. Existing ponds in
Thanh Da and Ben Me Coc (1) areas are utilized as the retarding pond. However, there is
no existing pond to be utilized as retarding pond in Ben Me Coc (2) area. Inland farm
land of about 12,400 m” adjacent to the planned city road about 200 m away from the
proposed pumping station, is proposed by District 8 as a possible site for the retarding
pond. There is some houses to be relocated, so land acquisition and house compensation
will be required.

The proposed hydraulic requirement of each retarding pond is shown below:

Retarding Pond DHWL  DLWL Effective Pond Storage

(m) (m) Depth (m)  Area (m*)  Cap. (m®)
Thanh Da +1.00 -1.00 2.00 2,100 4,200
Ben Me Coc (1) (East) +0.90 -0.20 0.70 19,000 13,300
Ben Me Coc (1) (Total) +0.90 -1.00 1.90 19,000 36,100
Ben Me Coc (2) +0.90 -1.00 1.90 12,400 23.560
Note : Ben Me Coc (1) (East) and (Total) mean Phase 1 and Phase 2 requirements

respectively.

Layouts and structural design of the proposed retarding ponds are shown in Figs. 4.12,
4.13,4.14.
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(a) Thanh Da Retarding Pond

As mentioned in before, Thanh Da park has been just renovated by Park Company
of HCMC. A new pond (about 2,100 m?) is also renovated which is only half size of
the old one. Storage capacity of the new pond is estimated at about 2,000 m’, which
is only 25% of storage volume for the proposed retarding pond. In order to increase
the storage capacity up to maximum 50% of the storage requirement proposed in
the Feasibility Study, it is proposed that the new pond is to be re-excavate from
EL.-0.50 m to EL.-1.5 m (1.0 m depth) without any change of the pond area. Slope
protection work by stone masonry with a slope of 1:1 and sidewalk rehabilitation
work is necessary due to the re-excavation of 1.0 m depth.

(b) Ben Me Coc (1) Retarding Pond

The existing Ben Me Coc (1) retarding pond is planned to improve in two (2) phases
to adjust the storage requirement in each phase. Main works in phase 1 are
construction of control gate connecting with reservoir and Lo Gom canal as shown
in Fig. 4.15, dredging the pond of almost 5,500 m’, sodding slope protection of
4,060 m* and rehabilitation of sidewalk along the pond including guard fence.
Phase 2 works consist of additional dredging up to bed elevation of EL.-1.50 m and
slope protection by stone masonry including upgrade work of sidewalk.

(¢) Ben Me Coc (2) Retarding Pond

Ben Me Coc (2) Retarding Pond is planned to newly construct at inland agricultural
land about 200 m away from the proposed pumping station. The proposed pond
forms rectangular in shape with width of 50 m and length of 248 m. Top elevation of
the pond is designed at EL.+1.50 m, which is 10 cm higher than that of the
surrounding areas. Bed elevation is designed at EL.-1.50 m, 50 cm lower than
DLWL. Sidewalk and guard fence is provided around the pond. Slope protection
works by stone masonry is also proposed. The pond is connected with proposed
pumping station by box culvert with section of 1.80 m x 1.80 m (length: L = 212.5
m), and with sewer network by drainage pipe with diameter of 2,000 mm (length: L
=92.5 m). New road construction (width: B = 5.0 m and 7.0 m, length: L = 500 m
and 505 m) is planned to construct the drainage pipe, box culvert, etc. and to
maintain the retarding pond.

Landscape

Drainage pumping station sites are located in the residential areas and landscaping of the
sites should be considered for their surrounding environs and for provision of aesthetic
solution to the community. Each of drainage pumping station would become as a
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landscaped focal point to such residential areas.

(a) General Landscape Layout Policy

(b)

General layout policy of landscape for three pumping station sites is as follows:

Thanh Da P.S: Area surrounding facility shall have a safety and functional buffer
spaces for access alley and small plaza for community use.

Ben Me Coc (1) P.S.:  Service access space for maintenance shall be considered
enough to provide turning allowance for vehicle moving within limited space.
Ben Me Coc (2) P.S.:  Space adjacent to facility along new access road shall be
furnished plantings with gardening type in harmony with surrounding existing
landscape.

Proposed Landscape

Functional flow of access and activity for O/M staffs and vehicles shall be kept in
site layout plan. Main access for motor vehicle shall be minimum 4.0m in width and
hard surface paving finish, and colored concrete block paving with 2.0m in width
shall be installed along with the O/M office for aesthetic consideration. All facility
sites shall be enclosed by fence with 2.4 m in height and major gate door shall be
minimum 4.0m in width providing enough space for motor vehicle to go in.

Plantings shall be introduced for establishing aesthetic and amicable environmental
condition of the facility sites. Medium trees as major objectives shall be introduced
for provision of canopy silhouette with seasonal flowering to the vicinity peoples.
Some small flowering shrubs shall be also provided for an accent of the planting
layout scheme. Along the enclosure fence especially it faces either to the frontage
road or the access road, species of flowering shrub, vine and creeper shall be
selected and introduced as a hedge planting.

Facility spaces which are without any paving provision shall be furnished with turf
grass in general and in some strategic small area, some proper ground cover plants
shall be used. So that all the spaces of facility site will be covered with clean and
amicable environment condition accordingly.

Fig. 4.16 shows the landscape layout plans for the three drainage pumping station
sites.

Hydraulic Evaluation by Hydrodynamic Simulation Model

Simulation Model
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4.4.3

The proposed pump drainage systems for three (3) areas have been evaluated against
S-year return period rainfall event and Design Flood Level condition. Danish Hydraulic
Institute’s unsteady sewer flow modeling software called “MOUSE” has been used for
hydrodynamic simulation. For Ben Me Coc (1) and (2) areas, simulation model remain
the same as those of Feasibility Study. However, for Thanh Da area, simulation model is
revised due to the following changes:

(a) The retarding pond area has been reduced from 4,050 m” to 2,100 m”.

(b) The pump capacity has been increased from 0.35 m®/s to 0.35 m?/s.

(¢) The layout of the pumping station has been newly designed.

(d) The diameter of inlet pipe to pump station carrying discharge from the eastern
sub-catchments has been changed from ¢ 900 to ¢ 1,000.

Runoff hydrographs from the sub-catchments under future land use condition have been
generated applying Time-Area Curve method. The main basin parameters, such as
sub-catchment area, runoff coefficient and time of concentration are presented in Table
4.1. The proposed drainage layouts are shown in Figs. 4.3(1/3) to (3/3).

Manning’s roughness co-efficient of 0.013 has been used for the sewers considering
normal concrete condition. A time step varying from 1 to 15 seconds has been applied for
hydrodynamic simulation.

Model Cases

Hydrodynamic simulation has been carried out the following three (3) cases:

Case 1 : Thanh Da pump drainage improvement plan for total area

Case 2 : Ben Me Coc (1) pump drainage improvement plan has been
investigated for two sub-cases

Case 2A  :  Represent drainage improvement plan for East area

Case2B :  Represent drainage improvement plan for the total area

Case 3 : Ben Me Coc (2) pump drainage improvement plan for total area

Simulation Results

As shown in Table 4.7 and Figs. 4.17(1/4) to (4/4), hydrodynamic simulation has given
the following findings:

(a) High water level of retarding pond varies from about +0.85 to +0.95, which is almost
the same as or lower than minimum ground elevation of residential area.

(b) Pump operation time for one food will very from 4.0 to 4.5 hours.

(¢) Maximum temporary inundation depth will vary from 10 to 15 cm.
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Therefore, the proposed pump drainage systems are able to cope with a 5-year flood.

4.5 Bill of Quantities

Bill of quantities of Pump Drainage Works is summarized in Tables 4.8, 4.9, 4.10.

4-19



TABLE 4.1 FEATURES OF SEWERS IN THE PUMP DRAINAGE AREAS
THANH DA
Drainage | Catchment Sub-Catchment Sewer Dimension Hydraulic Property Sewer Invert Ground Level Earth Cover
Area ID 1D Acc. Area| Length | Diameter | Slope | Velocity Discharge [ Upstream | Downstream | Upstream = Downstream | Upstream = Downstream
(ha) (m) (mm) (%0) (m/s) (m3/s) (EL. m) (EL. m) (EL. m) (EL. m) (EL. m) (EL. m)
o1 TD.1-1 0.98 138 1,000 11 1.0 0.8 -0.50 -0.65 1.70 172 1.05 122
TD.1-2 2.09 130 1,000 11 1.0 0.8 -0.65 -0.80 1.72 1.67 1.22 1.32
TD.2 TD.2 2.81 147 1,000 1.7 1.2 1.0 -0.65 -0.90 1.72 1.51 1.22 1.26
TD.3-1 1.05 73 1,000 13 11 0.9 -0.50 -0.59 1.60 1.50 0.95 0.94
TD.3-2 214 98 1,000 13 11 0.9 -0.59 -0.71 1.50 1.40 0.94 0.96
D3 TD.3-3 2.68 28 1,000 13 11 0.9 -0.71 -0.75 1.40 1.55 0.96 115
TD.3-4 2.89 41 1,200 13 12 14 -0.75 -0.80 1.55 1.46 0.95 0.91
TD.3-5 3.48 76 1,200 13 12 14 -0.80 -0.90 1.46 151 0.91 1.06
TD.3-6 6.64 42 1,200 13 12 14 -0.90 -0.95 1.51 1.53 1.06 113
TD.4-1 7.66 46 1,200 1.2 1.2 1.4 -1.00 -1.06 1.55 1.50 1.20 1.21
TD.4-2 7.90 36 1,200 1.2 1.2 1.4 -1.06 -1.10 1.50 1.50 1.21 1.25
Thanh TD.4 TD.4-3 8.28 84 1,200 1.2 1.2 1.4 -1.10 -1.21 1.50 1.40 1.25 1.26
’ TD4-4 | 9.89 216 | [ 00 \ \ \ \
Da TD.4-5 10.14 56 1,200 1.2 1.2 1.4 -1.21 -1.28 1.40 1.30 1.26 1.23
TD.4-6 10.37 19 1,200 1.2 1.2 1.4 -1.28 -1.30 1.30 1.30 1.23 1.25
TD5 TD5 0.83 134 800 11 0.9 04 -0.80 -0.95 1.46 1.40 131 1.40
(47 m new)
TD.6-1 [ 099 74 [ 800 [ 16 11 | 05 065 | -0.77 150 | 1.40 120 ] 1.22
TD.6 TD.6-2 3.72 70 1,000 1.7 1.2 1.0 -0.97 -1.09 1.40 1.34 1.22 1.28
TD.6-3 4.15 38 1,000 1.6 1.2 1.0 -1.09 -1.15 1.34 1.30 1.28 1.30
TD.7 TD.7 2.44 136 1,000 1.7 1.2 1.0 -0.74 -0.97 1.65 1.40 1.24 1.22
TD.8-1 0.55 53 1,000 11 1.0 0.8 -0.60 -0.66 175 1.70 1.20 121
D8 TD.8-2 0.91 75 1,000 11 1.0 0.8 -0.66 -0.74 1.70 1.65 121 1.24
TD.8-3 115 45 1,000 11 1.0 0.8 -0.74 -0.79 1.65 1.60 1.24 1.24
TD.8-4 1.66 49 1,000 11 1.0 0.8 -0.79 -0.85 1.60 154 124 124
Total 1,904
BEN ME COC 1
Drainage | Catchment Sub-Catchment Sewer Dimension Hydraulic Property Sewer Invert Ground Level Earth Cover
Area ID ID Acc. Area | Length Diameter | Slope | Velocity | Discharge | Upstream = Downstream | Upstream | Downstream | Upstream | Downstream
(ha) (m) (mm) (%0) (m/s) (m3/s) (EL. m) (EL. m) (EL. m) (EL. m) (EL. m) (EL. m)
BM1E.1-1 3.55 374 1,000 1.0 1.0 0.8 -0.51 -0.88 1.85 1.50 121 1.23
BMI1E.1 BM1E.1-2 6.38 337 1,200 1.0 11 1.2 -1.08 -1.42 1.50 1.40 1.23 1.47
BM1E.1-3 16.11 281 1,500 1.0 1.3 2.2 -1.72 -2.00 1.40 1.84 1.47 2.19
East [BMI1E.2 BM1E.2 7.20 382 1,200 1.3 1.3 1.4 -0.92 -1.42 1.70 1.40 1.27 1.47
BMIE.3 BM1E.3-1 2.87 348 900 1.0 0.9 0.6 -0.41 -0.75 1.85 1.70 1.21 1.40
BM1E.3-2 10.97 646 1,500 1.0 1.3 2.2 -1.35 -2.00 1.70 1.90 1.40 2.25
BM1E.4 [BMIE4 4.52 88 1,100 13 12 11 -1.49 -1.60 184 184 2.08 2.19
BM1Ww.1-1 3.46 367 900 0.5 0.6 0.4 -0.45 -0.64 1.80 1.70 1.20 1.29
BM1W.1-2 9.04 464 1,200 0.5 0.8 0.9 -0.94 -1.17 1.70 1.70 1.29 1.52
BM1W.1
West BM1W.1-3 15.81
BM1W.1-4 23.23 469 1,800 0.5 1.0 2.6 -1.77 -2.00 1.70 1.84 1.52 1.89
BM1W.2 BM1w.2-1 5.54 467 1,000 1.2 1.1 0.8 -0.75 -1.33 1.80 1.70 1.40 1.88
BM1W.2-2 1047 384 1,200 12 12 14 -1.53 -2.00 170 1.90 1.88 2.55
Total 4,607
BEN ME COC 2
Drainage | Catchment Sub-Catchment Sewer Dimension Hydraulic Property Sewer Invert Ground Level Earth Cover
Area ID ID Acc. Area| Length | Diameter | Slope | Velocity Discharge [ Upstream | Downstream | Upstream = Downstream | Upstream = Downstream
(ha) (m) (mm) (%0) (m/s) (m3/s) (EL. m) (EL. m) (EL. m) (EL. m) (EL. m) (EL. m)
BM2N.1-1 4.21 542 1,000 11 1.0 0.8 -0.50 -1.10 191 1.30 1.26 1.25
BM2N.1-2 2.62 207 800 14 1.0 0.5 -0.60 -0.90 1.80 1.30 1.45 1.25
BM2N.1 |BM2N.1-3 8.46 250 1,500 11 12 18 -1.60 -1.87 1.30 1.30 1.25 1.52
North BM2N.1-4 2.96 205 900 12 1.0 0.6 -1.02 -1.27 177 1.30 174 1.52
BM2N.1-5 12.04 116 1,500 11 13 2.3 -1.87 -2.00 1.30 1.20 1.52 155
BM2N.2-1 3.66 382 900 11 1.0 0.6 -0.35 -0.78 1.90 1.66 1.20 1.39
BM2N.2  |BM2N.2-2 8.34 345 1,200 11 12 13 -1.08 -1.46 1.66 1.30 1.39 141
BM2N.2-3 11.95 214 1,500 1.1 1.3 2.4 -1.76 -2.00 1.30 1.20 1.41 1.55
BM2S.1-1 4.71 545 1,000 0.5 0.7 0.5 -0.44 -0.71 191 1.70 1.20 1.26
BM2S.1-2 | 282 250 | 600 | 14 08 | 02 020 | -056 177 | 180 122 | 161
BM2S.1 BM2S.1-3 4.29 130 1,000 12 1.0 0.8 -0.56 -0.71 1.80 1.70 121 1.26
BMS2.1-4 10.42 254 1,500 0.5 0.9 16 -1.21 -1.34 1.70 155 1.26 1.24
South BM2S.1-5 2.39 170 800 15 1.0 0.5 -0.39 -0.64 177 155 121 124
BM2S.1-6 13.90 158 1,800 0.5 1.0 2.6 -1.64 -1.72 155 1.50 1.24 1.27
BM2S.2 BM2S.2-1 4.54 331 1,000 0.9 0.9 0.7 -0.47 -0.77 1.90 1.60 1.22 1.22
BM2S.2-2 8.06 171 1,500 0.9 12 2.1 -1.27 -1.42 1.60 1.50 1.22 1.27
BM2S.1+2 [BM2S.1&2 21.96 164 2,000 0.5 1.1 34 -1.92 -2.00 1.50 1.38 1.27 1.23
Total 4,434
LEGEND:
TD.1-1 Existing Sewer
TD.2 Proposed Sewer
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TABLE 4.2

HYDROLOGIC CALCULATIONS ON SEWERS
IN THE PUMP DRAINAGE AREAS

THANH DA
Catchment Identification|  Runoff Calculation for Sewer Flow using Rational Method HD Model Parameters
Drainage | Catchment Sub-Catchment Catchment Properties Runoff Calculation (2 Year R.P.) || Sub-Catchment Time of
Area ID ID Acc. Area | Runoff | Tinlet | Vflow | Lflow | Tflow | Tconc. | Rain Int. | Red. Fact. | Peak R.O. Area Concentration
(ha) Coeff. | (min)| (m/s) | (m) | (min.)| (min.)| (mm/hr) (m3/s) (ha) (min.)
D1 TD.1-1 (ha) 0.8 5 1.0 138 2 7 137 1.0 0.3 0.98 7
) TD.1-2 2.09 0.8 1.0 130 2 9 132 1.0 0.6 1.10 7
TD.2 TD.2 2.81 0.8 5 1.2 147 2 9 132 1.0 0.8 0.73 7
TD.3-1 1.05 0.8 5 11 73 1 6 139 1.0 03 1.05 6
TD.3-2 2.14 0.8 11 98 2 8 136 1.0 0.6 1.09 6
D3 TD.3-3 2.68 0.8 11 28 0 8 135 1.0 0.8 0.54 7
TD.34 2.89 0.8 12 41 1 9 133 1.0 0.9 0.21 7
TD.3-5 3.48 0.8 1.2 76 1 10 131 1.0 1.0 0.59 8
TD.3-6 6.64 0.8 1.2 42 1 10 130 1.0 1.9 0.35 7
TD.4-1 7.66 0.8 5 1.2 46 1 6 140 1.0 2.4 0.18 6
TD.4-2 7.90 0.8 12 36 1 6 139 1.0 24 0.24 7
Thanh|_ TD.4-3 828 | 08 12 | 84 | 1| 7 | 13 10 25 0.38 6
Da ’ TD.4-4 9.89 0.8 161 7
TD.4-5 10.14 0.8 1.2 56 1 8 135 1.0 3.0 0.25 6
TD.4-6 10.37 0.8 1.2 67 1 9 132 1.0 3.1 0.24 6
TD.5 TD.5 0.83 0.8 5 0.9 134 3 8 136 1.0 0.3 0.83 6
TD.6-1 0.99 0.8 5 1.0 74 1 6 139 1.0 0.3 0.99 6
TD.6 TD.6-2 3.72 0.8 1.2 70 1 7 137 1.0 11 0.29 6
TD.6-3 4.15 0.8 11 78 1 8 134 1.0 1.2 0.42 7
TD.7 TD.7 2.44 0.8 5 0.9 136 2 7 136 1.0 0.7 0.78 6
TD.8-1 0.55 0.8 5 1.0 53 1 6 140 1.0 0.2 0.55 7
D8 TD.8-2 0.91 0.8 1.0 75 1 7 137 1.0 03 0.36 6
TD.8-3 1.15 0.8 1.0 45 1 8 135 1.0 03 0.24 6
TD.8-4 1.66 0.8 1.0 49 1 9 133 1.0 0.5 0.51 7
Reservoir _|Res. 0.5 0.85 8
Total 15.37
BEN ME COC 1

Catchment Identification |

Runoff Calculation for Sewer Flow using Rational Method

HD Model Parameters

Drainage | Catchment Sub-Catchment Catchment Properties Runoff Calculation (2 Year R.P.) | Sub-Catchment Time of
Area ID ID Acc. Area | Runoff | Tinlet | Vflow | Lflow | Tflow | Tconc. | Rain Int. | Red. Fact. = Peak R.O. Area Concentration
(ha) Coeff. | (min)| (m/s) | (m) | (min.) (min.)| (mm/hr) (m3/s) (ha) (min.)
BMI1E.1-1 3.55 0.8 5 1.0 374 6 11 127 1.0 1.0 3.55 9
BMI1E.1 |BMI1E.1-2 6.38 0.8 11 | 337 | 12 23 105 1.0 15 2.83 9
BM1E.1-3 16.11 0.8 13 | 281 | 15 38 83 1.0 3.0 2.53 9
East |[BM1E2 [BMIE.2 7.20 0.8 5 12 | 382 6 11 129 1.0 21 7.20 10
BMIE.3 BMI1E.3-1 2.87 0.8 5 0.9 | 348 6 11 127 1.0 0.8 2.87 9
BM1E.3-2 10.97 0.8 13 | 646 | 15 26 99 1.0 24 8.10 10
BM1E.4 [BMI1E.4 4.52 0.8 5 1.2 88 1 6 139 1.0 1.4 4.52 10
BM1W.1-1 3.46 0.7 5 06 | 367 | 10 15 120 1.0 0.8 3.46 9
BM1W.1-2 9.04 0.7 0.8 464 20 34 88 1.0 1.6 5.58 11
BMIW.1 BM1W.1-3 15.81 6.77 9
West BM1W.1-4 | 2323 0.7 10 | 469 | 27 62 62 1.0 2.8 7.42 11
BM1W.2 BM1w.2-1 5.54 0.7 5 11 467 7 12 125 1.0 1.4 5.54 11
BM1W.2-2 10.47 0.7 1.2 384 13 25 102 1.0 2.1 4.93 10
BM1W.3 [BM1W.3 0.7 3.69 10
Reservoir _|Res. 1.0 1.93 74
Total 70.92
BEN ME COC 2
Catchment Identification|  Runoff Calculation for Sewer Flow using Rational Method HD Model Parameters
Drainage | Catchment Sub-Catchment Catchment Properties Runoff Calculation (2 Year R.P.) || Sub-Catchment Time of
Area ID ID Acc. Area | Runoff | Tinlet | Vflow | Lflow | Tflow | Tconc. | Rain Int. | Red. Fact. | Peak R.O. Area Concentration
(ha) Coeff. | (min)| (m/s) | (m) | (min.)| (min.)| (mm/hr) (m3/s) (ha) (min.)
BM2N.1-1 4.21 0.7 5 1.0 542 9 14 122 1.0 1.0 4.21 8
BM2N.1-2 2.62 0.7 5 1.0 207 3 8 134 1.0 0.7 2.62 8
BM2N.1 |BM2N.1-3 8.46 0.7 1.2 250 3 12 126 1.0 2.1 1.63 7
North BM2N.1-4 2.96 0.7 5 1.0 205 3 8 134 1.0 0.8 2.96 8
BM2N.1-5 12.04 0.7 13 116 1 13 123 1.0 2.9 0.62 7
BM2N.2-1 3.66 0.7 5 1.0 382 7 12 127 1.0 0.9 3.66 10
BM2N.2 [BM2N.2-2 8.34 0.7 1.2 345 5 17 116 1.0 1.9 4.68 9
BM2N.2-3 11.95 0.7 1.3 214 3 19 111 1.0 2.6 3.61 10
BM2S.1-1 4.71 0.7 5 0.7 545 13 18 113 1.0 1.0 4.71 9
BM2S.1-2 2.82 0.7 5 0.8 250 5 10 130 1.0 0.7 2.82 7
BM2S.1 BM2S.1-3 4.29 0.7 1.0 130 2 12 126 1.0 1.0 1.47 7
BMS2.1-4 10.42 0.7 0.9 254 5 23 105 1.0 21 1.42 7
South BM2S.1-5 2.39 0.7 5 1.0 170 3 8 135 1.0 0.6 2.39 8
BM2S.1-6 13.90 0.7 1.0 158 3 10 129 1.0 3.5 1.09 7
BM2S.2 BM2S.2-1 4.54 0.7 5 0.9 331 6 11 128 1.0 1.1 4.54 9
BM2S.2-2 8.06 0.7 1.2 184 2 13 123 1.0 1.9 3.52 9
BM2S.1+2 |BM2S.1&2 | 21.96 0.7 11 | 148 3 16 118 1.0 5.0
Total 45.95
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TABLE 4.3 REQUIRED PUMP CAPACITY STORAGE VOLUME OF RETARDING POND

Area Thanh Da Ben Me Coc (1) Ben Me
Item West East Total Coc (2)
Drainage Area (ha) 154 38.3 32.6 70.9 46.0
Specific Pump Capacity (m3/s/km2) 4.6 2.1 2.1 2.1 2.1
Specific Storage Volume (m3/km2) 50,000 69,000 69,000 69,000 69,000
Required Pump Capacity (m°/s) 0.70 0.80 0.68 1.49 0.97
Required Strage Volume (m3) 7,700 26,427 22,494 48,921 31,740
(1) Storage Volume of Temporary Inundation (m3) 3,465 6,894 5,868| 12,762 8,280
(2) Storage Volume of Retarding Pond (m3) 4,235 19,533| 16,626 36,159 23,460
Proposed Retarding Pond Area (m2) 2,100 19,000 19,000 19,000 12,400
Proposed H.W.L. of Retarding Pond (m above MSL) 1.0 0.9 0.9 0.9 0.9
Proposed L.W.L. of Retarding Pond (m above MSL) -1.0 -0.2 -0.2 -1.0 -1.0
Effective Storage Depth of Retarding Pond (m) 2.0 1.1 1.1 1.9 1.9
Effective Storage Volume of Retarding Pond (m3) 4,200 20,900 20,900 36,100 23,560

Note: 1. Since storage capacity of Thanh Da retarding pond is limited at max. 4,200 m?, specific pump capa

shall be increased to 4.6 m*/s/km?.

2. Almost 15% of pump drainage area including roads and streets is allowed to have temporary

inundation at below 15 cm in depth under the non-flood damage condition.
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TABLE 4.5 COMPARISON OF POWER SOURCES OF PUMP OPERATION

Item

Commercial Power Source

Generating Unit

Thanh Da Ben Me Coc (1) Thanh Da Ben Me Coc (1)
1. Basic Conditions
1) Pump motor 18.5kw x 2 18.5kw x 2 18.5kw x 2 18.5kw x 2
requirement 45kw x 1 45kw x 1
2) Voltage of motor AC380V AC380V AC380V AC380V
3) Commercial power AC380V x 50Hz AC380V x 50Hz N.A. N.A.
4) Estimated operation 200hrs 200hrs 200hrs 200hrs
hours per year
2. Equipment List
(Commercial power)
1) H.V. incoming unit 1 1 N.A. N.A.
2) Transformer 150kVA x 1 200kVA x 1 N.A. N.A.
3) L.V. distribution 2 3 N.A. N.A.
and starter panel
(Generating unit)
1) Generating unit N.A. N.A. 100kVA x 1 200kVA x 1
2) L.V. distribution N.A. N.A. 2 3
and starter panel
3) Oil tank (72hrs) N.A. N.A. 2100 litre x 1 3400 litre x 1

3. Comparison
3-1 O&M etc.
1) Operation

2) Maintenance

Starting can be made anytime.

Maintenance for major electrical

parts is required.

Before operation, starting of engine
generating unit is required.
Periodical overhaul of engine and
generating unit is required.

3) Reliability Good Good
4) Noise & vibration No noise and vibration are expected. Noise and vibration are expected
from engine.
5) Required space 15 m2 21 m2 35 m2 45 m2
3-2 Cost comparison
(Unit: Million VND)
1) Initial cost (M&E) 12,594.20 25,413.70 12,980.00 33,810.00
2) Running cost
-Basic charge 0 0 - -
-Running charge 18.5kw x 2 x 200hrs x (18.5kw x 2 + 45kw x 1) |28 litre/hr x 200hrs x 46 litre/hr x 200hrs x
(per year) 1463VND/kw/hr = X 200hrs x 1463VND/ 3,666VND/litre = 3,666VND/litre =
10.83 [kwi/hr = 23.99 20.53 33.73
Running cost total 10.83 23.99 20.53 33.73
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TABLE 4.9 BILL OF QUANTITIES FOR PUMP DRAINAGE IMPROVEMENT

(SEWER LINE CONSTRUCTION)

THANH DA
Drainage Sewer Pipe Manhole
Area Diameter Length Type Number
Segment Total Unit
(m) (m) (m) (Nos.) (Nos.)
Thanh 800 47 47 1 3 1
Da 1,000 73,74,70, 38, 62, 74 391 6 4 9
1,200 46, 36, 84, 56, 19 241 5 4 9
Total 679 12 19
BEN ME COC 1
Drainage Sewer Pipe Manhole
Area Diameter Length Type Number
Segment Total Unit
(m) (m) (m) (Nos.) (Nos.)
60, 60, 60, 60, 54, 54,
900 72, 55, 60, 60, 60, 60 15 12 3 12
1,000| 63, 65, 78, 84, 84, 100, 100, 100, 83, 84 841 10 4 10
Ben Me 1,100 88 88 1 4 1
100, 100, 68, 69, 100, 100, 91, 91, 100,
Cocl 12001 ~100, 100, 82, 82, 100, 100, 100,84 17| 7 4 17
100, 100, 81, 100, 100,
1,500 100, 100, 100, 73, 73 921 10 S 12
1,800 100, 100, 100, 84, 85 469 5 6
Total 4,607 55 58
BEN ME COC 2
Drainage Sewer Pipe Manhole
Area Diameter Length Type Number
Segment Total Unit
(m) (m) (m) (Nos.) (Nos.)
800 60, 60, 43, 44, 60, 60, 50 377 7 3 6
900] 60, 60, 42, 43, 60, 60, 60, 60, 54, 44, 44 587 11 3 11
77, 88, 88, 63, 82, 78, 66, 56, 91, 70,
Ben Me 1,000 70, 86, 86, 86, 65, 65, 100, 100, 65, 66 1548 20 4 20
Coc 2 1,200 100, 100, 72, 73 345 4 4 4
83, 83, 84, 60, 56, 70, 70,
1,500 74. 85, 85, 84, 85, 86 1,005 13 5 15
1,800 79,79 158 2 6 2
2,000 82,82 164 2 6 3
Total 4,184 59 61
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FIG. 4.1 EXISTING SEWER NETWORKS IN THE PRIORITY PROJECT AREAS

JICA - The Detailed Design Study on HCMC Water Environment Improvement Project
4-32



(VAIV VA HNVHL) NOILDNYLSNOD a)Id adS0ododd (¢/1)Tv ‘DIid

z z =z z
g8 o o ON uoibis
N m W 3 7 7 (w) soupysig
> o w) 8edub)s)
23 g s 7 7 ( cwo_sE:w&m
56 § T [ wmeE || E
[}
SIS o umou) =
o o > L2l @
' 00L—  00001-=1d
- my ; o
T T T T T T - 'S
£ m
& % m | | ov—
4/& O e 000T1X00£X00€ : ' :
£ Z, \0\& weag DY 0c—
s , : :
0z—
Jﬁ Nx . 0SI:1=AS
AN 0D 1vs W EX010" SEX0(r X0 51) Purttinogy oy — W 0SL:1=HS
0007X0SEX00€ : : 00 JT1140dd
weag DY : '
| || | | | | | ol
—_ , / ”
000°S¥/1 ATVOS - 0z
(£X000°STX00¥X0SH) Sutidnod oy 00°c+ T
25 @ 3.000 = 75.000 o
| |
__0o0y/1=s , = 25000 YIARI NOD IVS ,
d-9 NOLLDdS 7 | 7
o ‘N—
[, [eAI9IUI WE'00OTIXOOEX00E A (00s=1)dey dry x% % 2 wo
9[1d 9}0I0U0D) /m«f D %
T S
161 & =}
£=1 1105 poy Tt N pasodoid (A opzIDIpeoy WO e
Tl - L1 e} ot
(00 1=1)21010U00 SUI[oAd T el M“_, oLt
W T-TAT .
821 Y00 191
(00¥X0$p)Burdnod Oy 3
(eAToIUI WEOOOPXOSEXO0) WD DY P Ll
" \ = mé |
WZET+TMH e
\\& <
. JUSWaARJ PEOY
w0+ Td 250 H |
450 B

I0ATY UODIeS (00tx0sp)3urdno) Oy

5000 ¢0/M Roach

0SL/1=S .
‘NVId

JICA - The Detailed Design Study on HCMC Water Environment Improvement Project
4-33




(Vv (1) DOD AN NA9) NOLLONILSNOD TMId adS0dodd (€297 v DOId

100foxd 7 aseyd ur ssprom juswrosoldur feued Yjm A[snosuejnuis

9q prnoys s[eued ¢'oN pue g'oN SueSN ‘won o ‘n{ neJ, Suofe oIp JUSUBULIdJ '

100loxd | oseyd ur peox Surr o) Suoye pajonNsUOd 9q pInoys oYIp Arerodwo] ‘| TEV g 4o umoip ubisag (w) &4ig 4o punoig buysixz =~ (W) uonoas|3 punolg bBupsixz
19JON
(w) eoupbysig e}p|NWINOOY
00v¥ 00Z¥ 000¥ 008 009¢ 0OYE 00Z¢ 000§ 008Z 009Z 00¥Z 00ZC 000Z 008L 009L 0O¥L 0DZL 00OL 008 009  00¥ 00T 0
00'L
B IR S N %
00£~ 0S¢ doldld (zw/said 5z)00sy=" T % R IR e I S \\f\uv >
—_ ioa& aid uspoopm 7% B /7 s 5 P 44 708 S - §om;
| i 727
— wap| =} ,‘ ‘ ooe
= 2ye40u0) Bujjans : ?Eoo.NJr 73) &g pesodoid jo uonpas|3 QQLL
e om.mw (1) 000¥X008%009 V W W W 052
1242 12jeM Mol TFIsaq %00[q 2}240U0) T T T
[(wigl'I = 7) uononisuoy axyig MaN] [ (wg'z = 1) uononiysuoy axig Man |
Wz =1
00Le 3did 2Ad 7 7 7 7 7 [ [ [ [ [ 0o
. 5 3 g g 5 5 5 5 5 5 g 5
3 R N — — — — = © ~ w o -
N - © ~ v w =

>20|g 2}eoun)

woQl=3 |los pay

yoays a|nxe}oan

waglL =1 e}elouo] llos Bunuold

GL/1 [eonIoA
000°0€/1 :[UOZLIOH  9[eds

HYId d4S0d0Odd 40 dT140dd TVNIANLONOT

g9 T~0F T+ svors e 2 ’
[0A0T Ieyen TN TIsaq iS 219900 wpo g+ iﬁvr i»wﬁr
1700 1800 50

qino ajaiouo]

W=} >30|q 232J3uD)

(0S1/1 or08)
LOHALOUd CHSVHd NI NOILLDNYLSNOD STVNVD €ON ANV TON DNVON
‘NODOT ‘NH NVIL DNOTV TIA INIANVINYAd A0 NOILLDAS SSOYD TVIIdAL

LE 600 100
0 700 0

(osi=ros poy |7
(05=1) @jeisund Buyanal ——s
7 o

(oogx009)
¥o0ig a3a1ouo)

251

P o (05=)oMoN
g o e
= (buyi) 3
00¢c+134
(001=3) >0ig Je— 1800 2000 ooy Bunsixg
(SL/1 31e08)
LOAr0dd 1T dSVHd NI NOILLDNILSNOD 000°S1/1 21e9S
HAIA AAVIOdINAL A0 NOILLDAS SSOYD TVOIdAL 4 NVId

(TSW 2A0QD W) UOIDAS|3

JICA - The Detailed Design Study on HCMC Water Environment Improvement Project

434



(VAIV (000D 4N Nd9) NOILDNYLSNOD 1A ddS0ododd (£/€9)T+v OI1d

1o0f01d 7 oseyd ur syppom juswdsoxdul [eueo yyim A[snooue)nuis
PaloNISU0d 9q PINOYs S[eued ¢'oN SueSN pue wor) o7 Juofe oYIp JUSUBULId] T

109(o01d T oseyd ur peox urr oy} Juofe paIONISUOS 9q P[noys NIp Arerodwa], ']

910N

TEU )10 o umoua) ubissq

(w) =g 4o punoug bBunsixyz —TTT

(W) uoyoAs|3 punoig Bupsixg

(w) soupbysig @pINWINODY

(zw/se1d GZ)005H=1
= 0018 alid uspoop
009¢  00¥E 00Z€  000S

- %

P3q [eue)

33210U07 BujareT

w 038

(1) 000¥X008*009
[9A¥] 13)8M mo| UF[EIQ

20|g @j24oUn)

wz'p =1
Qole adid OAd

WopL=} |los pay

>90lg 8}849U0]

woQL=3 |los psy

jeays a|xe30ag

Wog| =} 83ea0u0) 105 BURUDIY

WY T~0F T+ woog =1

auo}s 2|qqap EOO.NE ¢
o

(83T 1ejem gy uSsaq 830.0U0D BUlaAST

qIno 9}eI0u0)

wioQ| =} %00[q 83840U0D

(0S1/1 21e08)
LOArOdd ¢dSVHd NI NOILDNYLSNOD STVNVD €ON DNVON
ANV INODOT DNOTV IIIAd INIANVINIAd 40 NOILLDAS SSOYD TVOIdAL

(00£%009)
¥00|g 23310U0D

(051 =3)1os pay T
(05=1) ejaIouDd Buyare L :

4
1
7
7
7
7
7
05z

(00£=1)
f1uoSON 2GS

(0g=H)ioHion

R =
® ) I3 Sy L+7198Ay
ullilg

0S8

00Z2+13

O ON,

(ogL=3) »3oig Emb:ou|\

pooy Bunsix3

CEED A0z|

(SL/1 91e0S)
LOArOdd T dSVHd NI NOILDNYLSNOD >
HAIA AAVIOdINAL 40 NOILDAS SSOYD TVOIdAL

HAIA d4S0d0dd 40 HTI40dd TVNIANLONOT

GLoN 91oN

= @

B9 ° e
Loy e

i

008Z 009¢ 00¥¢ 00CC 000CZ 008l 0091 00¥L 00CL 000l 008 009 00¥% 002 0
N e B 0oL
I
s A ! oot
[(wooz+ 13) @i pesodoid Jo UoNOASI3 QQI
] ] ] 0sz
:Exm,m = 7) uonannsucy axia ;mzi
T T T 1 o
z z z z z z z z zz zz z z z =z z z z z
5 3 3 5 0 5 3 6 055 60 5 5 5 3o 5 5 6 5
~ — — = ~ — - e ~© ™ N o o IS w [N
w [e4] ~ o w ~ w No—= o
SL/T TedIHoA
000°0€/1 :[eruozLIoH BILEN

000°S1/1 =S
NVId

(ISW anogp W) uonoAs|3

JICA - The Detailed Design Study on HCMC Water Environment Improvement Project

4-35



120 Meters

\

\ ThanhDa
\ Market

V'=4200 m3

P.C=0.70 m3/s |

Box Culvert
1400 x 1400

LEGEND

O)
=
>

N
N

L7

Proposed Pump Station (Phase I)
Manhole

Existing Gate

Proposed Gate (Phase I)

Existing Trunk Sewer

Proposed Trunk Sewer (Phase I)
L =367 m: Length of Sewer (m)
@900 : Diameter of Sewer (mm)
1.0 : Sewer Invert Slope (%o)

Existing Dyke
Proposed Dyke (Phase I)
Proposed Reservoir (Phase I)

Drainage Area

FIG .4.3 (1/3) PROPOSED DRAINAGE SYSTEM (THANH DA AREA)

!

JICA - The Detailed Design Study on HCMC Water Environment Improvement Project

4-36




V =20,900 m3 (Phase I)
36,100 m3 (Phase II)

FIG. 4.3 (2/3)

SCALE

1:8000
0 100 200 300 Meters
A =19,000 m2

P.C = 2@0.35 m3/s (Phase I)
1@0.80 m3/s (Phase Il)

LEGEND
Proposed Pump Station
(Phase I: Q = 0.7m3/s)
(Phase II: Q = 0.8m3/s)
@ Manhole
BEE Proposed Gate (Phase I)
N Proposed Trunk Sewer (Phase I)
L =367 m: Length of Sewer (m)
@900 : Diameter of Sewer (mm)
<

1.0 : Sewer Invert Slope (%o)

Existing Dyke

Proposed Dyke (Phase I)

Proposed Reservoir

(Phase I: Existing Pond)
(Phase II: Dredging)

m Drainage Area

2

PROPOSED DRAINAGE SYSTEM (BEN ME COC 1 AREA)

JICA - The Detail Design Study on HCMC Water Environment Improvement Project
4-37



SCALE
1:6000
100 200 Meters

P.C = 1@0.35 m3/s
1@0.70 m3/s

LEGEND

Proposed Pump Station (Phase II)
Manhole

Proposed Gate (Phase I)

Existing Trunk Sewer

Proposed Trunk Sewer (Phase I)
L =367 m: Length of Sewer (m)
@900 : Diameter of Sewer (mm)
1.0 : Sewer Invert Slope (%o)

Proposed Open Channel (Phase II)
Existing Dyke

Proposed Dyke (Phase I)
Proposed Reservoir (Phase II)

Drainage Area

FIG. 4.3 (3/3) PROPOSED DRAINAGE SYSTEM (BEN ME COC 2 AREA)

JICA - The Detailed Design Study on HCMC Water Environment Improvement Project

4-38



VAdV VA HNVHL NI NOILDNELSNOD ANIT ddMHES ddSOdO0dd '+ "DIA

v-dL
e g 8 5 |
T T T T T 1
L L1 Ll Ll LL L
1= NN N PN oo =3 _
4 B8 i 33 88 8
T T T T T 1
= 55 o0 s s = (w) Buuanoy
& Bi B8 Bk R ] o3
T T T T T 1
et st b by o o= w uonoAal3
u ] 3 B ] & punosy
Bl 9 78 (w) tpbuey
Zl [ [ % Waipoig
00z} oozl 00z} (ww)  spwog
9-v'aL S-v'aL c—vaL Joquinu_our]
9- =1
- s
" 0002/1=(H) aos
B 00z/1=(A) @I035
wog
— 0
wz
74 W s W 3
— [~
TIvMI | MMMI
= G

TaL
= w)  ybuay
z o[ ™
T |
I i (w) uonore3
8 2 Yonu|
T 1
5 g
T 1
& 3|
Lyl (w) wbue)
L'l % WalpoIg
0001 (ww)  spwog
20l Joquinu_sur]
- =10
- -
[T 000z/1=(H) aioss
- 00z/1L=(A) 81095
B woz
o
wg M
~~.
[T~

JICA - The Detailed Design Study on HCMC Water Enviroment Improvment Project
4-39




NOILVLS DNIdIN(1d VA HNVHL 40 LOOAV T IVIINID S'¥ "DId

AVM 32IN7TS

NOILVLS ONIdNNd

T

0

1d3ATND XO4d ANV Lid IXVLNI

aNOd ONIQYvV13d

00€=} dVd dId

0w|1LS
H

0|1/

wQ0VXx0's
301440 WO

L = T == , —— 1 == o8 =
0L'L-IMIa 1 7 S -~ @ . “lo 9 5 051 M, 00 1-IMTd
=l = i -
- o o 0
Z€ 1+ TMHA o 0 1r X e R R 060+ TMHQ
0ZZ+ 7
0S1 82€T1 09/%1 96901 0092’ 00€/ "o062
005G 7828€ 00821 000/2 "ceae
61898

JICA - The Detailed Design Study on HCMC Water Environment Improvement Project

4-40



4-41

-
e
P-4
<
O
o I
B o
S 005 =1 < .
dvdl diy 8 s =15
n 12250 R I mw
3 TYNYD 10a 253500 | 5250 | MMWWMQ odoz I adiot
N 3 S X
n n =
7 ®lo ol®
i I I=3 P={l!
o o
o™~ No
A S D 0S/S
IVO avH ) HTTS 3 8
o . o 0CEqu
S S =z S 7
T ~ O ml L mzm
— 0g (|2 82
— NS 2 o8
A i S 7] TN
| co
= s o g2
(7)) o b= 8
n 4 B
O g
= S
~
o o 8 0SS
= 337,
2 3~ e g
<+ K o
" - 18
L o |
@) S
R
L ® | _ ||
—
\\\\\\\ — 3
L IN WW - o
£ o T e — n
: S | —— ¢
* x _
o w z o T\\“
B O¢ S i E—
2o | =5 g —
o =% ] —
z nsS o
o} Do Q — ——— N
o S <
[ o |
© o = ©
o =
n
g < | ===
[
ol [=) a o
=) = 5 IS
g ¥ Ul o 58
< gosE OpE @ 8
0Sy Wi
m n
—
S b o
[ "~ o
™
O
X
% 0_
, =]
on 22
| .
E
H:,

JICA - The Detailed Design Study on HCMC Water Environment Improvement Project

FIG. 4.6 GENERAL LAYOUT OF BEN ME COC (1) PUMPING STATION




NOILVLS DONIJNNd (2) D00 AN NAd ddS0dOdd A0 LNOAVT L'¥ ‘DI

115

|
132

= 3
- q
20-(Ddn g
Sunog )
- (] 30000
5
= o
=3
K 3
_H (0081%q081) s .
( aloyupiy 2 : o
i = o 17900 W %muco 6000 -]
_K = ! & —
5 ] il [
N _goste . . . f | G N W Al X .
H swo dera 00519 2dig o3eurelq [l e s g
T i : S \
s ] ] ] ] ] " ) duna > o (0081%0081) 3
[ 0o 1x008D AT || (0081X00§ 1) HOAIND X0f] oo a1 g | oA vog 3
[ oren 2omis [ = — dugg doig T
= il \ N
i 00s10 odigomeureig & [ || QM
00510 =
M 21en def 5 o iJNT; - = / I3
4300 uwﬁm@ I L ~ o= § 2100 > m
NSO 8 = . > &
ST = Surd :
(0081%081) , £ (poums Snduing) —°3 >
. g . S[oyueIN : doedg [oueg )
- mue - g 28| omodlg aBeoA Mo %
& gl & . > 3
- & : ~ 7500 =
N = :
8 . = :
& e : o
< s ! g B . 8 : > 9
& = ﬂa = ESy = - Sl 2 10000 T
i ”. Mm 2 > W m :
] 5 - - : . >
® &1 5 OL% T 3 W.E \
@ - ] o h o AR EAANAN AN AN
s a3 M & M 2 9 dourUdUIRIA m
Zeals % pue uoneiuad \
! =5 .

Uf\ | douenuyg \
el g _/

\ ~ peOY MON

.50

| 00€:T [edS

JICA - The Detailed Design Study on HCMC Water Environment Improvement Project
4-42



NOILVLS DNIdIN1d VA HNVHL d4dSOdOdd 40

NOISHAd TVINLONYLS (€/1)8+ ‘DI

L‘ﬁ L‘ﬁ L‘ﬁ L‘ﬁ 000¥T X 00€ X 00€ e
1 21010U0))
%mo W 1600 1600 1600 oo% X
% _Le% - 6000 - ﬂﬁ\o . 2050 oo %Wo 1 3050 1900
4 i
T [, (00z=)110s Py
(001=1)21210U00 SUI[AAI] 7 1500 [ 1400 1500 ioom@ Nwog 400 556 Mwog 400 400
250 250 | 29 A
| | | 1800 I 1 200
M X ! 4 7% ] _ﬂaoo . 200
5 [=]
i
450p 40 WS -4 s 0001} (T .y 1=F
W m \\ den 11 en def o m onzie AN o o
) < @ D & odid prosouo) 9o
(A e v 14
<8 [~
5
\%\ 5 WS 0+ A ma_ﬂ\ §m|\ o
DOTFT P 080+ 2fod 185t 85 : g [sis0
[((SETN T - Wos 1+ 2 o 4bo e in
E 25800 T+ - ﬁ 15p0 []  14po ﬁ 15po ﬁ om
1=
850|600 3100 600, 850 S ) o
N —— 3
ﬁ 6000 % o & I i o 3 E=
2 s i S ] 8
] 2 I o 25
° o ™ =.
—_ 2 = B
d-d, NOLLDHAS S R =
L#\ L#\ . L#\ A_E) 5 :m_w =
S
000¥C X 00€ X 00€ ' ——%
A1 A2I1OU0D) 10ho | | . 1200
90/ bo | I 3 120/ 120
60! 1600 1600 1600 00 | (-
=
00T 3 ; 00C=110s Py V / m W ﬂ 3 . &w% 400
T P, Fo1 doig S0 doig 1+t 1T
[ Z i VIAIY I o8 9| 00018 © 9 7 B 7 | OM 00719 g g
L L L L i) 0| 0 o
4501 T 4501 pdidrouoy) 0001 X 0001 0021 X 0021 || edidofaiouod 7| 200
ws -4
- | EESESI aenooms |- 1 4/
OO T [T T 1 =y
Ol g =
B2 g 8 g 28 5|2
| & - 3|1 28
=
1800 i 1400 K 1400 1400 700 1800 1508
B I I 0 50 50 00 Y50
WO [+ TMH & 300 i 4 i 0 N200
0 2350 ok e 6000 s W\Swo 1800 FFaoo
wog [+ A2 —RWOST+A
1500 1400 s 1500
400 400 400 4pa
% 6000 fW X i
d - d NOLLDAS

OST-T HIVOS

od  ed  odod

JICA - The Detail Design Study on HCMC Water Environment Improvement Project

4-43



SECTION A-A
. 12800 SCALE 1 :150
1 400 400
00, [, 2500 00, 1500 2300 3000 [, 1800
250 v +2.00m .
300 T
v+150m _ v+1.60m = THWL+1.42 yilsom
v HWLHl 0m - -
Slifice gate Stop log — 1\ Flap Gage
{250 g
o [rofoxT000 d Bar screen 01000 g s
2 a i e el
E o 70m 8
== g g T ‘ZZWL-L m| 5
300 = v-1.50m oy LLWL-L30m | 450
e — | 450 o o i
|{/“_' e - £ i g v-2l15m 1 k k
T T T v42.50m T
450
o E—
Red| sojl($=200) Leveling t=100) )‘( /i/ ]
00 U 250 3400 1Boa 2100 1800
‘ EQQ 00 \i&
A,SO 1600 1600 1600 1600 1600 1600 2200 Ao0
Concrete Pile o o o 15300 " b :
300 x 300 x 24000 Ht Ht Ht r nr 4l i 4t
SECTIONB - B
. 12800 | v
| 400 400 300 4o
00, [, 29pa 7300 . 1500 500
400 >j 742.00m 250
" 250 v+1.60m 250 LWL 152 v+1.50m
T [a]
§ g 8
n Sluje gate 2
209250 ——" | {Togh x 1000 I =5 220
2 3 J . L [s]
S - @ ~ Sluice gate Y
L I R v10.7(Im ° 1400 x 1400 o o
-~ | § @ 1 ﬂ . g g 8 -
300 T v-1.50m 300
O T 750
Red soil(=200) 90 l J 1800 J500 Leveling concrete(t=100)
400 4po
1600 1600 1600 1600 1600 1600 2200 400]
1380
Concrete Pile
300 x 300 x 24000 Il Il L L il il il il
SECTION C-C
250 400 400 300 250
. 1900 L 1800 [, 1000, [, 5200 . 1800 [,
130 30
. 1640
Joo w v+1.50m 200 v+1.60m VA:
. v HWL+1.00nm .
Sluige (fat = 8 Sluice Gate
200 % 12]c 1900 1400 So00 01200
o o g I o
PN = -
7 \hod N 2l "lv-0.70m | 3 o ™| Concrete pipe)
N Lo S g LWL-1.00 2 #1000 o
-l N
250 | = 7-1.50m § 7-1.50m =
i = = : L 2o T S
= = £ . ]
I T I I I
5p00 2100 250
200 do o o -
1600 1600 1600 1600 | 1600 800 Leveling concrete(t=100)
Concrete Pile AL { { { 9600 { { { AL
300x300x24000 Kl Bl Lt KL e e
SECTION F-F
400 400
1900 3050 [, 1500 293P0 1500 [, 2050
250 ©
130 130 v+2.00m ) 1870
1640 ¥
— v+1.50m v_HWL +1.42m " v +1.50r 1
Flap valve M
0500 \\q §+0.80m
J 9 120 120 - S
el S ap gate el 9
8 g 2T ) ) 1200 7os
f s\ Concrete pipe 9|
\ 0// 01200 B Sluice gate
S|/ v-1.30m 1400 x 1400
250 —+ T T v-1.50m Lo
e ey . Hn —+
i e = - 3 —%
y T
Red soil(t=200 1200 1400 1900 Leveling concrete(t=100)
0 \J |4bo Lso
3050 6000 20:
Concrete Pile AL gsofyl 1600 |} 1600 1] 100 ] 1600 |,ls00 AL
300 x 300 x 24000 ,)%, ,)%, %, %, %,

JICA - The Detail Design Study on HCMC Water Environment Improvement Project

4-44



(008 =1 ‘0005 = @)
dey dry

(cuysandgz ‘wg y= ‘0019)

2\ 0[S

wo'gl +

(oo 1tos pay

00}

[¢ A,%_ X0071)
|
I

ov1 X 00¥1) 8D dm[g

TWZE [+ [0Ad] IEA) USTH USISo(q

IOATY UOD) Teg

wooTH THA

0sc

00001

Sai Gon River

07 1X00t1)
31D M[S

ooog

0ST-1 HTIVOS

AVM HOINTS

. 00% N
= =
3 3
= 00%1 X 00¥1 =
Jsm 0IN[S o
062 —
0S¢ &
G007 -
Toe AD 0
05T+ =
~ 0ov
009 ]
00% 00c| ooy
= V-V NOILDdS
%
&
=) nﬂu
Sle
2 |o
el
=
3 2
; ; ; 1 9c
wWg'9¢ = WQ'Y[ + W' |
S \To cI
f |
T 052 5T ATWW
I~ 0S¢ \\ ;
. . — |2
| = (oor1xo0¥1) = o
S HOAINY) XOg = M
0se H Q
NE
— w o
0S¢ F—H H
UQUIOAY
N peoy Sunsixg ‘Tm g
and * SE
e
fakinlilvg) .
NN = 00019
Sunsixg I3 b11d 9191000 )
NVId
(54 ﬁ
0S¢

NOILVLS ONIJNNd VA HNVHL ddSOdOdd 40 NOISAd TVINLONALS (€/€)8y DI

(cw/sandg “wg =1 ‘0019)
B v J[1d USPOOA\
001=1)91010105 SUI[aAT Q0H aore o4 1
4
R |
! 05|
a5 7
B N
i |
R
S @
f S
o
I
wog [+4 TS+ A
Q06¢
00} 008
G0SE
d-4d NOLLDHIS
+ + + + + (cw/sandg “wg =1 ‘0019)
. J[1d USPOOA
00022 —+ 0S¢ I
(00 1=1)31210U00 FUI[IAI] g fm:
z=pues i 00K 06¢
| | | | _
1 ] I I ] S8
— y EUSIEES
l_ = 41 H
r (=] . (=]
o
S S i
S
052
0SZ |=
o
S
wos [+4 ﬁ ﬁ ﬁ ﬁ wos' 1+4
005 " 006C 1
f 00% 00% f
7 000% 7
V-V NOLLDHS
NVId
00022 - [
00 @AI_
% 0031
4 I
05Z L
S
N - _
P v:] ©
5 2 IS _
o
I
[2514
052 |a
Sl 00%
00%" Q06¢ |
00% 00%
000%

%@L

JICA - The Detail Design Study on HCMC Water Environment Improvement Project
4-45




(1-9seyd) NOILV.LS DONIdANd (1) D0D g NAd adSOdOodd 40 NOISAd TVINLONALS (Z/1)6'tv ‘OId

(000¥TX00£X00€) V - V NOILLDAS

EREEETR)
d 67 “Wog p=1 ‘0019) N ; 7 |
2T UPOOAY 15000 1630 T T fusoo [ [ o8
] = | | | | ||
(00 14paa1ou0; Furfpray 28 000 12000 00 4500
3 14700 [ 16(j00 Q 7 7 \4 I 7 7
2 n oz os pout / d | : Jir sy marnces | 7
e X Q
e v B —
3 0T W0 T T 00T 194 TASEVN
& o o [ERRRETT]
m g g WO TR & o
¢ D 2 000 ! of B
" 3
g — N "
3 T — ﬁl woz o+ 14 A
9 3 8 L w00 TRH]
8 = . _
= T IR \mﬁ. WO ._m:w I
Wo0ED 11
I L (000TX0002) G0 2000 3600 2500 1500
% 518D SIS
okt
300
11000 7\ 4000 1300 1500
(1 - 9seqdNV1d
2300 (000Z1X00£X005)
(00TX0001X0087)
ol1d 210U
[oUE A1210U0)
16300
/ woo'z- 10 (00g=1) dey dry
1000 ol g
L 14700 30f 15000 S| = ) \ 3000 2000 3600 2500 2000 =)
) 3
% 2
g s
2 (0002%0000) 3
T )
T - 213 oomm[g [ = P
| - =
! 5
3 g [ = =| g 7
- g g —— —— 114 | g g 5 8
¥ b dum, S8 = 5
| d g |soq g T 5|
v i LA A LA e s 4 g 2|V
. |-
_—————————————f ——————————————— {—1
; " ; ) s
X N I B o . 3 e I e el ¥
: g 005190 : 3|
-t —§ —— 1 —g& 8
' 3 200 dept adiq o3eure: 0010 adig aBeureiq . L
e Uy S USSP
| | 1 ]
h \ \ (00S1%00S1) P
| 15700 i . . 10 20imys ﬁ ﬁ )
T 7 &
T L i 1500 2
16300 L E. 26800 400 400
R ﬁ
@ oz ! 2300 4000
(g1
1S =

0S¢ 1dTVOS

JICA - The Detailed Design Study on HCMC Water Environment Improvement Project

4-46



(z-9seyd) NOILV.LS DNIdJINNA (1) D0D AN NA9d ddSOdOdd 40 NOISAd TVINLONALS (/06 DI

- 9 NOLLDHS

.ﬁ (000 X 00€ X 00€)
: j T B al1d 21010u0))
(W 08"v=1"0010) ooty 7
3[1d UPOOAY R T 0z 005 ,
oomy uumN / 00T: 00¥ 008" joc 7 0068 7 ; 00 ﬁ o (001=9)21010U0)) BUIPAY]
0008 \4 001C \4 005y i 005L H |
000%
(00z)) 11os pay i i i
Eorme s, Spuren g ewena| J—
S PRI RN TN S T ——— o
00T T4 %2 ¢ _Etv g \
S — o0t WO T TAVT % " N (00e=ndey dry
. 05LO 5 2
L] TG dh_%\\ S
I ], [EEETret
! 3 — W60+ TAH
A ' 4 = ; _
ﬁ % wog' [+ 14 PRl g T [ @09 T+ 14
000LL oooy 000 °
000¢ 0002 009¢ 00ST 0051
(T - 2seydNV'Id
=0
0og9L : : 000S
oo " 7 " o0z LN 0ot
f 00ZGT f ooz 1] 0OSY 00GT g [L7%4
b it |
O N ! ! -]
e Nk SEE T T
' ' oot
— e — t,‘ _ E (00g=) dey dry
ﬁ i S |8 ! %,f
a NSRRI EUR SRR il o /N — T TN\00s1x0081) .
““““““““““““““““““ oy --------- - 3 ———a 7 e 22| 000}
&8 .
00T 00tz "N_onz
5 2 0510 =l M 2 2 l«
S 3 dung =008 PA4 o S 8
N a
(0002%0002) H—

0SC-T ATVOS

M (0002%0002)

BISESTT

00LET

JICA - The Detailed Design Study on HCMC Water Environment Improvement Project

4-47



>

9900

—d

SCALE 1 : 200

Sluice Gate 300~
(1500x1500)
400
o\ | DrainagePipe ols0
| i
0|
o ZZTZZZZZZZZZZZZZZZZZZZZZZZZ-ZZ-ZZZZZ-ZZ-ZZzZZzZzZz=Zzz-ZzZz=z=9H
500\
) Box Culvert 7”””””"‘
j) W (1800x1800) N S
p—— d R
IS} I
3 3 I I R 5 3 (Grating X ' Box Culvert
= © o) 9 Sluice Gate j (1800x1800)
(1800x1800) /" 1
P i R
A—— - |
250 | 1 {300
. 500—] R M 1
Sluice Gate i
o x ! Qo
g Grating (1500x1500)__\ =
N ! N
|
400 | N o o oo« I 40|
300
3000 3000 2002 1 2398 1 4100 J 2000 L 3800 1 1500 )
L 500 L
! 6000 il 15300 1800
Grating
. 21300 .
500
W 500 500 3800 W
[0 5600 1500 , 2400 4100 il \zooo E 1 100
EL}+2.00m
EL+1.50m EL+1.60m Bar /“lmmummm I T I ¥ EE+1.50m
EW\W > - Screen ; 7K
H.W.L+0.90m
= Stop V EL+0.50m ‘
Lo,
. . i — d s
™| 2600 5} 3
I L.W.L-1.00m
= ¥ 7 LLWY-1.30m
a 450 EL-2.00m
1000 55
= F 9— g RIS £ T = e it B —e
a0 T \% T ‘ ‘ ‘ \\ EL -3.00m ‘ ‘ ]
X T Red Soil (t=200)
Leveling Concrete . T - : .
o ‘ ‘ ‘ ‘ ‘
400~ L ‘ L
5600 3000 | 25D ) ‘SOOO A . 63
] I sl I
6000 15300
# # ‘ ‘ - T #
‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ Concrete Pile
! \L \L ! ‘ | ‘ ' I T (300x300x24000)
400 400 500
5600 [500 8500 2000 3300 1300
EL+1.50m EL+1.60m EL+1.50m
W\ W# 00 S
H.W.L+0.90;
Stop 300 Grating 1800 Sluice Gate
| 3 Y Log Opening o (1300x1300)
- ot 1=
3 Y L.W.L-1.00m S Drainage Pipe
@ © 01500
550 EL-2.00m
I 450— ‘ i
300 = o s LIRS 5 0 SARE AR ¥l o e e = 2 F = R 5 D |
b0
Lelein Concre ‘ ‘ ! F ‘
=100) Red $dil (=200 ‘ |
} 5600 l l l l 1214‘ & | il (= )l l s00 ||| L 15 ‘E 300
400 . . : : . .| Laoo|:
‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ Concrete Pile
I I ! ! \L ! \‘L \‘L ! ! ! T (300x300x24000)

SECTION B - B

FIG. 4.10(1/2) STRUCTURAL DESIGN OF PROPOSED BEN ME COC (2)

PUMPING STATION

JICA - The Detailed Design Study on HCMC Water Environment Improvement Project
4-48



SCALE 1:150

Slope Protection
1:1.5
— -

300

IC X
Drainage Pipe ¢1500 Flap Gate
01500
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, N

o
3
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, I N S Sluice Gate - ?

30Lo

(1800x1800)

10200

7

1500
|
3400

|
|
|
|
|
|
300

Drainage Pipe 1500 Flap Gate
01500

d
"
°
d
300
w

2Joo

s}
3
=
13600 0
0
20100
700 1300
300 Q 7 300
ji EL+2.30m
v EL+2.00m |
S Sl
7 EL+1.30m — o L 8 7 HWL+1.50m
S 2 N S
2 & (- Sluice Gate
T il (1800x1800)
7.
4
5
8 3 1 s L.W.L-1.10m
® M 0 -~
-8 o | 8 .
V EL-2.00m " " N Rip Rap
== = S /‘/,//'725667
/ T p—
Leveling Concrete 20000 3700
(=100) Rl Soil (=200) <o
24000 L
Wooden Pile 7
(¢100, 1 =4.5m)
Slope Protection
(Stone Masonry)
¥ EL+2.00m
w7 EL+1.30m A Y
Flap Gate
~ 1500
<Q
S /
Drainage Pipe 01500 SIS
_ — - - — o N
500 . 2 N
% o EL-2.00m ‘ - 4 Rip Rap
‘ i o e e e S =500
I - ﬂ /
Red Soil Wooden P b= r
=200 18490 Leveling (foncrete 3700
00— 2 (100) B 300
17600 2200 13600 L 4300 L
: ; :
¥
Wooden Pile

(0100, 1 =4.5m)

SECTION B - B

FIG. 4.10(2/2) STRUCTURAL DESIGN OF PROPOSED BEN ME COC (2)
PUMPING STATION

JICA - The Detailed Design Study on HCMC Water Environment Improvement Project
4-49



i | | i
J, L3 4\, L2 AL Ll J,
SECTION A-A

T F — —!
S | <|ENTRANCE
é W i Store Room Meetting Room 7‘ i office === .
S . —l" FFEEEEI: 1 i rlf
L L3 L 12 L Ll L
O&M OFFICE PLAN
Unit : mm
Me Coc 1 Me Coc 2 Thanh Da
L1 4000 4000 4000
L2 8000 4000 4000
L3 4000 2000 2000
W 5000 4000 4000
H 3500 3500 3500

FIG.4.11 TYPICAL DESIGN OF OPERATION & MAINTENANCE OFFICE

JICA - The Detailed Design Study on HCMC Water Environment Improvement Project
4-50



¢l'y 'DId

Twysjedez 06 v="1

0070 [red UOPOO A

AVd vd HNVHL NI dNOd ONILSIXHd A0 NOILDNYLSNODHdd ddSOdOdd
00€:1=S
| V-V NOILLOAS
00T TAT = M s b & '
J&%M ; /V ¥
*
006:1=S
LNOAV1

D[20]q 912110

JICA - The Detailed Design Study on HCMC Water Environment Improvement Project

4-51



Control Gate

g ]

E 20
é" 5 1 Z
g = 3| ©
o £ \l\ —
N | .
paval \‘ «
A | :
~ gl Il E
= [l &
E | %
3| g~ [l (ol
% l ~
< | =
|! @)
1‘ S
[ ©
O | 53
/ ) >
~ Z
) | &
A " m
/ [ [,
{\ o
[l [
lilg Z
z . iE o

= g g :

e : 8 B < o
£2 2 =} > !
£33 '3 g |/ < Z
R = g | zis 8
£S5z g =Ry =l ﬁé

/ T {\ == =
N Q
| o gj
N

|
§3§ N \ %
giz | S
25: 4 al & =
3 2 O />< Q éé 8
- ] 0 U ' -
/ 3t 5

" b/ E
) EE 5
< -
J -
/ | =
/ Lo —
a | ot
[ —
% o 2 \ ﬂ'
% = O
IS ¥ ) o

JICA - The Detailed Design Study on HCMC Water Environment Improvement Project
4-52



(2) D00 9N NAdd A0 ANOd HONIAYVIAY ddSOdO¥d A0 NOISAd TVINLONILS ANV LNOAVT ¥I'v DI

00T:1=S
D-O NOILDAS

i

AL

v TR T T B
W j +QE§K s | mj %j F ) i ) il
Rk ) e
ek Al &
—oooee /|l
N adig oSeurelq __

007C+ » kc.
008 1X0081 1¥3 3pIm[S B ﬁ e S _ _— ﬁ
D01 —001C —000C 000L ' W =
1=
[
00€ &2 0008<C B
=3
Sg SWOSLEC=A +  00009C S
. o |©
E— . - 14\ 7 TWOST 1=V S
g-4 NOLLD4AS o O SUPIFOY
==
=3

Ays(edgz wogy = |

v
i[ (c
= &
“U (=
SN
0559 =ogtHios ==
WS T+ 14 7 wor T+ :
—00eT 00S€ 00 000Z m
Z
z
=]
=
>
,.A
00Z:1=S
V-V NOILLDOdS

cwysjedg “wog =1

31310000 SUIOA | 0019 a1 UAPOOAY

31010000

—~

TI0S poy]
TR (001=9)
W 00 T-"TMT TEHOT
< AIuosewr 305
060 IMH 2 | |
0S T+ :
(00 1=2)790]q 31315U0)) OF T+
WY T=H pou]
00€€ 000C 000S 000Z:1=S

LNOAVT

JICA - The Detailed Design Study on HCMC Water Environment Improvement Project
4-53




(1) D00 AN NAd NI 9LVD TOYLNOD ddSOdOdd A0 NOISAd TVINIONILS ANV LNOAVT SIt 'DIA

V - V NOLLDHS Zﬂmﬂwoo
(wost=1°0010) ][] ] ] ] v
anid uapoopy — ws] — UV
. wﬂJOOO ) ' AOEHC 1750 300 quOO ,wOﬂv@OO , u,OOA v@OO , 300 quOO MOOA 750
(002=1) 119§ Py 9)210U0)) UI[OAT o
: | A B S AT 3 PP AR £ 1 S Zsh R 33 9| ™ m,
T T T T T T T T
Woo'T- 14 & " " " " 7 M_ ﬁ_ 7 _ m
I {
doy d o (0081%00ST) o | (! | -
e ® apep 2om|g @ I 1 I K
= N I e g I ,
0 I NS I (00z1%00Z1) NS
2 - 0 I N M, I a1en 2omyg r L BT o
Q S I 1 I &/ oy 5| S8
ol ™ I 1 (I i ~ ///.Q@&s =
S 2 I 1 I S
N = | 1 | S
N A 1 AL 1 ///
WOy [+ 14 A 1 S
T = |1 s
0 o 0 N
Q rﬂ I 11 L 11
M
1,008 i 5,400 300 2,000 1,400 7 7 1,400 2,000
1 1 1 1
200 400 moo; #oog
Vel AN e Tl L~ o] ,IVUM.; 00
q - 4 NOLLDdS
(WS =1°0019) L L L
aid uapoopy 2,UVY FDO><\H
50 300 [
$0Q 700|. 21400 .|| 300 (©01=) 1 . o=
= 91910U0)) FUI[PAIT \ x 8t )
00t ~w_om P e — T — ,ﬁw — /+ !
woo'c- 1d A .= BN (b u_ﬁm% (0o touc g /x/ o
, NN
/ $1350 T L 20-(DgA
dey dry | m:w\\__ L m | _| ~ { QQ BeT Sunog
N L = | (0og1%00€D) HE S
o S -~ QD) 20IN[g S0
0 w T | W x
¥ s © [4T00, 45007 .
< ' ' ~ T T =
_ _ 6T 89T 8oT
L o | 2009 sem (4,
I I ROU, i DN T
wop I+ 14 \
900 || 20p
o rﬂ / A D e e XX
3 1,900 300 ) . 0 A\ Jbﬂw
;700 /@wﬁ ROR [ J .u»mrd
_— 300 500300 : a8
00T : T HTVOS an-

JICA - The Detailed Design Study on HCMC Water Environment Improvement Project
4-54




S3ALIS NOILVLS ONIdNNd 3OVNIVYHA IHL 404 NV'1d 3dVOSANV1 9TY 'Ol1d

e ST B AT i BT AT LA A AT T
TR L [PHEHETT ) e Sorecis Aupmey s | T oD mramd aesoa FRuanoul ssdoud suos
0 el L e Py B D Dt Dt S e i e Ui SR0D0E  SLptaE

Bumpumg
iy m oW pEonpood B pEp adEsRs puw Eae grugp Bussssog |0 oepsedha peaou
G dn ) a0 D SO0 B 0] A e S EE By, RS B Dy

LT
e B g O aEOcw UR D) Peoeod GO 89 RS agneE Busenop IR duacs

L L ! =3 o B g Aoloums
§2 s S POl ) e SeelsEle ol O TR WUy s faprey R O
LFORIEI LI PP L m AR [ e s e i et e e sl

i pEcl EpEUEe ool ko Eoedn ol O AR L LD B UL
e oo il ol pue Wiy e p E gl ey A SRS pE B s e S i

NG SN ST S0y BOR0 B LLAELL | LCEEn
Fp R S pEREL D PEE R W U E e Buesd spon Sasasns DS FUs
ity e ST Dl LD e U T eaini e LR B, 0 B O SR L

wpd snodey sum o des e g
AL SRR PN RN SCLAR LA | Ot 0 e DU DO o Oy SR

' LT P RS Sl w0 SR

Ezwdn Pl WL St B U 1y
b ) o W ol il il o T ) S B, Y e T i ey

NOLLYLE DNidWMNG |~ D00 3N N33

SRR LA B TS P S AP LA ST L) Sl B s
s ofupmd ceUpLLEy B P PeOl mecow aeu Bucie woq ecads peowlow Aoy

MOILYLE DMNidiNndG & - D00 B Naa

el ) Arrmunetd Ay WE Gl e

L AR SRR o) DEDEIN Mg LD, PUS AN B sy LS. we Bpncinn Sapaeg

. —
g J.lluﬂl.-. _I
TIFFS DRl 1 _ _

S3LIS NOLLVLS DNIdWNd 39YNIVHA HOd NY1d LNOAVYT DILVINIHOS 3dVOSAaNY1 d3sodOodd

JICA - The Detailed Design Study on HCMC Water Environment Improvement Project

4-55



ISNOW WO¥H L1NS3AY NOILVYINNIS DINVYNAQOYAAH  (#/T) LTV 'Ol

(I 3SVHd) V34V VYA HNVHL T 3SVD

d10Ad3S3d O1 SHdVYOOHAAH 394VHOSIA

(wwi:dy) swiy

T0:6T 70:9T 00:€T 00:0T
1 00

{150 2

1 e}

] g

101 @

‘0= ] 3

s/ew ¥8°0 = dd 1e1 @

{0007T@) €-9 AL ] =
02

NOILVH3dO dINNd ANV T3ATT d31VM d10Ad3S3d

(wwi:ly) awiy

T0:6T 10:9T 00:€T 00:0T
1 00
i 50
107
s/ew z6'T=dd

st

{002'1@) 9-v L ]
02

(s/ew) abreyosiq

MHOMLAN T3AON JINVNAAOIAAH

(wwi:iy) swip
T0:9T 00-€T

00:0T

(wwizay) swig

17 T 000
w@.o. o
g z
& T0- ™ €08
@ 110AJ1353Y @
o~ 7’0 3
u . 2
360¢} N\ //] fewaxg | om.o@

. N—
A
09
1 0S
] (014 P
{o0e =
1 =
10 =
1 3
101 3
0
TO6T T0:9T 00:€T 00:0T

—
i

AfAALRER Y

JICA - The Detailed Design Study on HCMC Water Environment Improvement Project

4-56



ISNOW WO¥H L1NSTH NOILVININIS DINVNAQOYAAH  (7/2) LTv 'OId

(I ISVHd - V34V 1Sv3) T D00 N NI9 V¢ ASVYO

d10AH3STd O1 SHdVHIOO0dAAH 394VYHOSIA

(wwizay) awiy

TO-6T T0:9T 00-€T 00-:0T

s/EW $8'T = dO

¢-€'dTING

7 00
{50
o1
g1
J oz
{52
Jo¢

1 g¢

(s/gw) abreyosig

(ww:ly) awil

T0:6T 10:9T 00:€T 00:0T
00

150 o

jor 3

=

{91 B

10z ©

s/gw eee =d 3

/ew e€°€ = dO e m

€-1TaTNG jo0e =
ge

NOILVH3dO dINNd ANV T3ATT 43 LVM J10AJ3STY

MHOMLAN 13dON OIINVNAJOHAAH

(wwily) swil

(ww:ay) swi

T0:6T 170:9T 00:€T 00:0T

€0- 1 00
w 1 o
AN {e0 g
o 1 B
s 20| = o <
™ ] =

- ot [ lewoxa 1 ..
S N |08

LT 1 g0

7 09

i 0S8
100 o
1 B,
10e 3
1 =
10 =
1 El
10t 32

: 0

T0:6T  TO:9T  00:€T  00:0T

JICA - The Detailed Design Study on HCMC Water Environment Improvement Project

4-57



ISNON INOYH LTNS3A NOILVININIS DITNVNAQOHAAH

(I1' ISVHd - V34V 1S3IM % 1SV ) T D00 JIN N39 -9¢ 3SVO

d10Ad3S3d O1 SHAVIOO0ddAH 394VYHOSIA

Old

(wwiy) swiy
TO:6T T0:9T 00-:€T 00:0T

— 00g
1;<|,J { o1 m.
o

i o0cg
s/gw 68T = dd {0e3
ZCMTIAE {ove

(wwizay) swiy

T0:6T TO:9T 00:€T 00:0T
— 00 g
{ot8
=
{o0z4g
s/gw 9g°z = dd jo0e3
ASEIIE! E.

(wwiy) swig
TO:6T TO:9T 00-€T 00-:0T
7 00
o1
Joz
s/Ew g6°€ = dO 1{o¢
7 TMING

(ww:ly) awil
T0:6T T0:9T O00:€T

ew) abreydsiq

/!

{ove

s/gw G0’y = dO
STITNG

NOI11vd3dO dINNd ANV TIATT d31LVM H10AJ3STH

(ww:ly) awil
TO:6T T0:9T 00:€T 00:0T
7T 1 00
5 1

gvo- — {vo g
c TM ] =
@ E =3
m €0 JI0AISSaY 4 80 Aw
[l ] El
Tot am {1 &
3 [ewiaa =

LT 91

09

1 0S
i or P
{o0e =
E &
] 0¢ 3
ot 2

* 0

TO:6T T0:9T 00-€T 00:0T

(ww:ay) swi

MHOMLAN 13AdON DIINVNAJOHAAH

JICA - The Detailed Design Study on HCMC Water Environment Improvement Project
4-58




ASNOIN WOY4 11NS3d NOILVININIS DINVNAJOHAAH

(vv) LT ©O14

(V3dV HLNOS ® HLYON) - ¢ D02 N N34 -€ 3ISVO

d10AH3S3d OL SHAVYOO0ddAH 394VHOSIA

(wwi:dy) swip (wwi:dy) swiy (ww:ay) awig
T0:6T T0:9T 00:€T 00:0T T0:6T T0:9T 00-€T 00:0T T0:6T T0-:9T 00-:€T 00-0T
— 00 g — — —— 000 — — —— 000
1018 {018 {018
1 '8 {8 {8
1 07< 1 7€ 1 AQ
sfeusye = do | \W sfeu gz = 4o 1o \w s/gw z6'€ = dO |° NW
= 1 o€ ST NZANG {0¢ — {10
STNZNG ] /w/ov €-C’'NCING ] /%.w ST SING ] 0 m%
- 0F - 0¥ - 0Y

NOILVd3d0O dANd ANV T3ATT 43LVM d10AH3S3d

. dtoniany

(wwizay) swig

(wwi:iy) swip

TO:6T T0:9T 00:€T 00:0T

T ——— — 00
mé i > | o
@ = 1 73
d : “TM 170 &
e . f 1I0AI3S3Y ] =
X €0 F 1 I
a F “ 3
o7 ] @
3 5 duing < Jeuwsaix3 | >

L 171

] 09

1 0§
100 o
1 o,
10€ =
1 =i
{10 =X
1 3
{or 3

0

TO:6T T0:9T 00:€T 00:0T

JICA - The Detailed Design Study on HCMC Water Environment Improvement Project

4-59



	CHAPTER 4 PUMP DRAINAGE IMPROVEMENT
	4.1 Present Condition of Pump Drainage Area
	4.1.1 Thanh Da Area
	4.1.2 Ben Me Coc (1)
	4.1.3 Ben Me Coc (2)

	4.2 Planning Concept and Design Criteria
	4.3 Proposed Definitive Plan
	4.3.1 Dike Construction
	4.3.2 Sewer Line Construction
	4.3.3 Construction of Pumping Station with Retarding Pond

	4.4 Hydraulic Evaluation by Hydrodynamic Simulation Model
	4.4.1 Simulation Model
	4.4.2 Model Cases
	4.4.3 Simulation Results

	4.5 Bill of Quantities




